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INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
Since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, microcards, or microprint. 

The degree to which graduate schools in America make use of this publication service, deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in DISSERTATION ABSTRACTS for a charge of $2.00 each. When 
a university wishes to prepare its own negatives according to certain specified standards, and have 
that negative stored at University Microfilms where it will be available for duplication, the charge 
is $12.00, which includes publication and distribution of the abstract and storage of the negative. 
Conceivably certain institutions will wish not only to prepare their own negatives, but to service 
copies as well in either microfilm, microcard or microprint. In this instance the abstract will be 
printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the ser- 
vicing institution. Interested institutions should write University Microfilms for further details of 
this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 
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OF THE AVIAN OVIDUCT AS CONTROLLED 
BY SEX HORMONES 


(Publication No. 5221) 


John W, A. Brant, Ph.D. 
University of Illinois, 1953 


No information on the hormonal mechanism con- 
trolling albumen secretion in the avian oviduct is 
available. Thus, this study was made to determine 
what hormones were responsible for albumen secre- 
tion and to determine how the sex hormones affected 
morphology of the avian oviduct. 

Pullets sixty through seventy days of age were 
chosen which had undeveloped oviducts and which 
were presumed to be free of effective levels of endog- 
enous sex hormones. The oviducts of these were 
primed with estrogen and the other hormone treat- 
ments were begun after the birds had been under the 
influence of estrogen to simulate as closely as possi- 
ble normal development of the oviducts of laying hens. 

A study of the oviduct histology of normal, un- 
treated White Leghorn pullets, 80 through 150 days of 
age, was made in the fifth experiment to correlate 
changes in morphology and albumen secretion occur- 
ring in the oviducts of these pullets with those occur- 
ring in the oviducts of the treated immature pullets of 
the first four experiments. Because chickens are 
known to secrete estrogen, androgen and presumably 
progesterone, these three hormones were used sepa- 
rately and in combination to achieve the purpose of 
the first four experiments. 

From this study the following conclusions are 
drawn: 

(1) Morphology of the avian oviduct: 

When given separately, estrogen, androgen and 
progesterone are capable of producing statistically 
significant increases of the oviduct corresponding 
to hormone dose, Estrogen, when injected alone, 
produced an increment in oviduct weight of 4100% 
above the oviduct weight of nontreated controls. The 
increases caused by androgen or progesterone alone, 
even at the highest dosage levels, were only 200-300% 
above the oviduct weight of controls. In producing 
these increases estrogen alone caused structural 
changes resembling those which occur in the oviduct 
of the pullet entering puberty. Estrogen alone was 
capable of causing the muscularis and the glandularis 
to differentiate typically. It increased the thickness 
of the smooth musculature and caused the epithelium 
to invaginate normally and to form tubular glands in 
the corium of any one fold of the magnum. 

The graded dose-weight response of the oviduct 
produced by progesterone is considered remarkable, 
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because sensitive tests on the mammalian genital 
tract indicate an all-or-none response. 

It was concluded that morphological changes in 
the structure of the oviduct are attributable to es- 
trogen, In the normally maturing oviduct of growing 
pullets, these changes occur first intime. Thus ap- 
parently estrogen prepares the oviduct for subsequent 
secretory activity. 

When estrogen implants were used to prime the 
oviduct of the prepuberal pullet, injections of an- 
drogen or progesterone produced a synergistic ef- 
fect causing the increment of weight to exceed in- 
creases in weight produced by estrogen alone (e.g. 
ca. 8300% vs. 1300%). cre 

(2) Albumen secretion of the avian oviduct: 

Estrogen alone was not able to induce the forma- 
tion of albumen granules, Either androgen or 
progesterone following estrogen priming caused co- 
pious granulation in, and albumen secretion by, the 
tubular glands, In the normally maturing pullet, 
prior to the onset of laying, these functional changes 
are preceded by morphological changes, By studying 
the histological correlatives of the magna of puberal 
pullets and hormone treated immature pullets, it is 
concluded that albumen secretion in the oviduct is 
attributable to one or both of the other sex hormones 
acting synergistically with estrogen. 

Histological studies revealed that the sequence of 
events leading to the changes in the structure (e.¢. 
epithelial height, thickness of smooth musculature 
and presence of cilia) and function (e.g. presence of 
granules in the tubular gland cells and secretion in 
the lumen of the ducts) in the three regions of the 
magnum studied varies, After 120 days of age de- 
velopment in any one region appears to be chiefly 
quantitative. 

The results obtained are in agreement with those 
obtained in mammals, in which secretory activity of 
uterine endometria and of mammary glands, requires 
the action of estrogen and progestin. It is concluded 
that estrogen is primarily concerned with inducing 
morphological changes in the magnum of the oviduct 
of the puberal pullet, while one or both of the other 
sex hormones are concerned with inducing the se- 
cretory changes. 
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REPRODUCTIVE FAILURE OF RATS ON 
GLYCERYL TRILAURATE-CONTAINING DIETS 
AND ITS PREVENTION BY CERTAIN 
NATURAL FATS 


(Publication No. 5231) 


Kenneth William Keane, Ph.D. 
University of Illinois, 1953 


Introduction 

During the past several years many investigators 
have reported work on fat-free and low fat diets and 
their relation to reproduction of the female albino rat 
and the viability of her young. Some of these investi- 
gators have suggested that fat per se is necessary for 
the ability of the female rat to rear her young, but 
this observation has not been confirmed by all 
workers. 

It seemed important therefore, to compare the ef- 
fect of a diet which was synthetic not only with regard 
to the vitamins of the B-complex but also with regard 
to the fat and fat soluble factors, to diets containing 
certain natural fats of different degrees of refinement 
on reproduction of the female rat and the viability of 
her young. 

It appeared necessary in the case of the “synthetic 
diet” to supply the fat soluble vitamins A, D, E and K 
as chemically defined entities and also to include an 
essential fatty acid source (methyl linoleate) as well 
as a synthetic fat (glyceryl trilaurate) in the diet. 

The studies reported in this thesis were designed 
to ascertain whether a new factor concerned with re- 





production and/or lactation necessary for the sur- 
vival of suckling albino rats was present in certain 
natural fats. 


Discussion of Results 

Female rats of the Sprague-Dawley strain, feda 
diet containing glyceryl trilaurate plus methyl lin- 
oleate as a fat source, were unable to rear over 2% 
of their young to weaning age. However, when this 
diet was supplemented with 2.5% wheat germ oil 
(VioBin) 86.6% of the young were raised successfully. 

Neither a 5% lard diet nor a fat-free diet in- 
creased the survivial rate of the young to any extent. 
In the latter case no pup was raised to weaning age. 
Corn oil and butter gave significantly better survival 
rates than glyceryl trilaurate, lard or fat-free diets. 

It appears that there is, in wheat germ oil and 
other natural fats (corn oil and butter), a hitherto 
unidentified factor (factors) not identical with any of 
the known vitamins or essential fatty acids, which is 
necessary to permit the female rat to successfully 
rear her young. 

An attempt was made to concentrate and frac- 
tionate the “survival factor” from wheat germ oil. 

The most potent fractions obtained were fraction 2 
(tubes 2-5) of a 10 tube counter-current distribution 
separation of the oil, the non-saponifiable fraction, 
and the residue after molecular distillation of the oil. 

An attempt was made to devise a colorimetric as- 
say for the “survival factor” by the use of diazotized 
p-nitrobenzeneazodimethoxyanaline (Fast Black Salt 


K). 


This reagent appears to measure either the factor 
in question or a compound that is found in several of 
the same fractions as is the factor. 

Pups born to dams receiving the synthetic ration 
were exchanged with pups born to dams receiving the 
wheat germ oil diet and allowed to nurse from the 
foster mothers, 

The pups transferred from dams receiving the 
wheat germ oil diet to dams receiving the synthetic 
diet gave a survival rate of 60.9%. 

The pups transferred from dams receiving the 
synthetic diet to dams receiving the positive control 
diet gave a survival rate of 31.7%. 

It is postulated that the primary effect of the 
“survival factor” is involved in the in utero nutri- 
tion of the pup but that the factor is secreted to some 
extent in the milk of the dam. 
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THE EFFECT OF FAT LEVEL OF THE DIET 
ON NITROGEN AND ENERGY METABOLISM 
IN THE RAT 


(Publication No, 5245) 


Osman Shehata, Ph.D. 
University of Illinois, 1953 


The effects of dietary fat level on nitrogen and 
energy metabolism for maintenance and growth were 
studied with growing male albino rats in a series of 
experiments involving paired feeding, body analysis, 
nitrogen balance, biological value tests, voluntary 
activity tests, and respiratory exchange measure- 
ments for basal metabolism and heat increment. 
Comparison was always made between two diets con- 
taining approximately five and twenty per cent of fat, 
so compounded and fed as to supply equal intakes of 
gross energy, nitrogen, vitamins, minerals and fiber. 
Whole dried extracted and autoclaved egg was used 
as a source of protein, at levels providing from ten 
to twenty per cent protein, and the difference between 
the fat content of the diets was made by the adminis- 
tration of lard, The results obtained seem to justify 
the following conclusions: 

(1) The gains in live weight were always superior 
on the high fat diet, but statistically significant dif- 
ferences were not consistently observed. 

(2) Nitrogen utilization, as determined by body 
analysis, and by the nitrogen balance method, 1. for 
growth, and 2, for growth plus maintenance, was not 
significantly affected by the dietary fat level, when 
the determinations were made during the entire pe- 
riod of active growth (8 weeks or more) and during 
the late half of this period. During the early half of 
this period, the nitrogen utilization for 1. growth, 
and 2. for growth plus maintenance was significantly 
higher on the low fat diet; body analysis showed an 
insignificant increase in nitrogen gain favoring the 
same diet. 
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(3) The digestibility and metabolizability of the 
gross energy were slightly but significantly higher on 
the low fat diet. 

(4) The gain of body energy was significantly 
higher on the high fat diet when measured over the 8- 
week period of growth, and was substantially but not 
significantly higher on the same diet when measured 
over the early four weeks of growth. 

(5) The heat production was significantly lower on 
the high fat diet and was the absolute factor causing 
the favorable effect of this diet on the gain of body 
energy. 

(6) Neither the basal metabolism nor the energy 
of voluntary activity was affected by the dietary fat 
level. 

(7) The heat increment was definitely higher on 
the low fat diet and was the absolute factor causing 
the lower heat production and, consequently, the su- 
perior energy utilization of the high fat diet. 

(8) Comparison between the metabolizable energy 
of the diets, as determined and as calculated by the 
different methods of applying the Atwater system, in- 
dicated that the most accurately calculated values, as 
obtained by applying the specific Atwater availability 
factors to the determined gross energy values of the 


dietary ingredients, were, on the average, 2.2 per 
cent higher than the determined values. The dif- 
ference possesses a high statistical significance and 
indicates the extent to which the application of such 
factors may be in error for rat nutrition. The dif- 
ference resulted from the fact that the Atwater avail- 
ability factors, specific for egg protein, fat of animal 
origin, fat of vegetable origin, and carbohydrate of 
high quality, were, respectively, 2.1, 3.3,-2.2 and 
2.1 per cent higher than the corresponding factors 
actually determined with the rat. 

(9) By applying the average fuel energy factors 
(4, 9, 4) to the ordinary dietary ingredients (0 to 12% 
moisture), which is the common way of applying the 
Atwater factors, the calculated values were, on the 
average, 8.1 per cent higher than the determined 
values despite the fact that no error resulted from 
the moisture content of protein (N x 6.25) and fat. 
The difference resulted mainly from the commonly 
practiced, improper application of the system. 
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THE SUPERIOR AND INFERIOR COLLICULI 
OF THE MOLE 
(SCALOPUS AQUATICUS MACHRINUS) 


(Publication No. 5051) 


Thomas N, Johnson, Ph.D. 
University of Michigan, 1953 


The purpose of this investigation was to correlate 
the known habits of the mole with the gross and mi- 
croscopic structure of the superior and inferior col- 
liculi and with their fiber connections. The mole is a 
subterranean insectivore that burrows into the ground 
and lives primarily on earthworms and the larvae of 
insects. It spends most of its time in tunnels under 
the surface of the earth. 

The gross brain shows a large root of the trigem- 
inal nerve; the superior colliculus is smaller than the 
inferior colliculus. The optic tracts or nerves can- 
not be seen grossly. The microscopic study shows a 
small optic chiasma on the ventral border of the di- 
encephalon which can be traced dorsally and caudally 
around the lateral border of the diencephalon to the 
lateral geniculate nucleus which is poorly developed 
and unlaminated. The pars dorsalis of the lateral 
geniculate nucleus is almost lacking. The optic tract 
gives off fibers to the pars ventralis of the lateral 
geniculate nucleus and continues dorsomediad and 
caudad towards the superior colliculus to enter the 
optic stratum. 

The acoustic system is very well developed with 


large dorsal and ventral cochlear nuclei and an ex- 
tensive lateral lemniscus passing rostrad to the 
nucleus of the inferior colliculus and the massive 
medial geniculate body. The descending root and the 
nucleus of the descending root of the trigeminal 
nerve are very large and conspicuous in the lateral 
regions of the brain stem indicating the projection 
to the brain of a large number of fibers, carrying 
impulses set up by painful, temperature, and tactile 
stimuli from the face. 

Other afferent and efferent connections of the su- 
perior and inferior colliculi are essentially the same 
as those for other mammals with the exception of the 
tecto-oculomotor system which is very small as 
would be expected since the entire optic system is 
reduced, The medial tecto-spinal tract was traced 
from the stratum album profundum through the dor- 
sal tegmental decussation caudad to the spinal cord, 
Tecto-rubral fibers accompanied the medial tecto- 
spinal fibers from the stratum album profundum 
around the periventricular gray to the red nucleus. 
The lateral tecto-spinal tract arises from the en- 
tire length of the tectum and passes caudad to the 
spinal cord. Tecto-tegmental and tecto-pontine 
fibers were traced caudally from the superior col- 
liculus to the tegmentum of the midbrain and pontine 
gray. The spino-tectal tract was traced rostrad 
with the ventral secondary ascending tract of the tri- 
geminal and the medial lemniscus to the superior 


colliculus. 
Interconnections of the tectum with other brain 
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centers have been demonstrated. These include con- 
nections between the tectum and the zona incerta, the 
substantia nigra, the habenula, and the cerebellum. 
The superior colliculus also receives fibers from the 
cerebral cortex in the form of internal cortico-tectal 
fibers from the occipital and pre-occipital regions of 
the hemisphere and external cortico-tectal fibers 
from the temporo-occipital association areas, 

In conclusion: these microscopic findings can be 
correlated with the habits of the animal in that the 


optic tracts are small since the animal is under- 
ground and other sensory systems are superiorly de- 
veloped such as the auditory and tactile systems. Al- 
though the superior colliculus is reduced in size it 
still has the connections that are found in other 
mammals, 


Microfilm copy of complete manuscript of 79 
pages, $1.00. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-503. 


ANTHROPOLOGY 


MINAS VELHAS: A STUDY OF URBANISM 
IN THE MOUNTAINS OF EASTERN BRAZIL 


(Publication No, 5191) 


Marvin Harris, Ph.D. 
Columbia University, 1953 


Although Brazil has long been considered among 
the most rural of the world’s nations, urban settle- 
ments characterize a large part of the interior, es- 
pecially in the mountainous area of the Eastern High- 
lands where, during the eighteenth century, the 
economy was based on gold and diamond mining. The 
study of Minas Velhas, a small county seat formerly 
the site of important mining operations, is an attempt 
to define the nature of urbanism in that Brazilian con- 
text, and to show how urban institutions and an urban 
value system are important for the understanding of 
the way of life within towns of less than fifteen hun- 
dred people. It is also maintained that the rural 
areas themselves cannot be understood except in re- 
lationship to such urban nuclei, 

The general characteristics of urbanism are 
shown to apply to the town of Minas Velhas: urban 
institutions expressing a marked degree of hetero- 
geneity, individualism, secularism, a sub-cultural 
contrast between urban and rural ways of life, con- 
sciously recognized and explicitly formulated by the 
members of both sub-cultures, and an urban ethos 
endorsing and underlying these institutions. In the 
context of the study, degree of isolation and size of 
population are shown not to be strongly correlated 
with other urban features. 

Occupational specialization, a highly developed 
division of labor, differences in rank stratified into 
at least two sharply defined classes and political 
schisms are the principal factors in the cultural het- 
erogeneity of the urban nucleus. Individualism is ex- 
pressed in a strongly individualized sense of eco- 
nomic destiny, a low order of political and economic 
cooperation, a weak sense of community esprit de 
corps, a weak extended family, a dominance of cap- 
ital as the organizing factor in group labor and a 
high incidence of personal transactions lubricated by 
cash rather than family or friendship. 

Secularization is evidenced by the absence of 





religious controls in the daily regime of making a 
living, the abundant choice between magico-religious 
and purely natural modes of maintaining health and 
curing disease, and the absence of important associ- 
ations dedicated to religious purposes. 

The contact between rural and urban sub-cultures 
is based upon the fact that the rural population lives 
in semi-discrete communities where everyone farms 
for a living, grows the major share of his food sup- 
ply, comes to town regularly as a member of a dis- 
tinct buying and selling group and talks, dresses, and 
behaves differently from the townspeople. The rural 
villagers are generally illiterate and unaware of 
national and world affairs and know more about local 
flora, fauna and geography than the people of Minas 
Velhas. They are afraid of strangers, disinterested 
in politics and hostile to government. Their familial 
respect patterns are stronger than those of the towns- 
people; they are more given to household saints than 
to church-going and rely on folk doctors rather than 
drug stores for the cure of disease. The townspeople 
look down upon the villagers, treat them as “hicks” 
and make fun of the differences in their behavior. 

The urban ethos is shown by the preference for 
living in town rather than in the country, the high 
value placed on civic improvements, the dispraisal 
of agriculture, the dispraisal of menial labor, the 
high prestige of doctors, lawyers, politicians, 
teachers, education, literacy, fluency of speech, legal 
processes; the love of noise, movement, crowds and 
houses close together; the love of individualism and 
the low value placed on community conformity ex- 
hibited in such phenomena as the proliferation of 
household saints, stores, workshops, political parties, 
individualistic work patterns; the high value placed 
upon “progress” emanating from the capite1 cities 
such as radios, automobiles, electricity, drug store 
remedies and many other both general and specific 
values. It is hence concluded that urbanism is not 
only a condition of life in Minas Velhas but that it is 
also an aspiration. 

In conclusion, the possible significance of this 
urban complex for the rest of Brazil and Latin Amer- 
ica is also pointed out especially with regard to the 
phenomenal growth of Latin American cities. 
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ASTRONOMY 


PHOTOMETRIC AND SPECTROPHOTOMETRIC 
TECHNIQUES FOR THE 
CURTIS SCHMIDT TELESCOPE 


(Publication No. 5115) 


Kenneth Myron Yoss, Ph.D. 
University of Michigan, 1953 


A photored magnitude sequence has been estab- 
lished at the North Celestial Pole with two coarse 
wire diffraction gratings, used with the Heber D. Cur- 
tis Schmidt telescope. The grating constants have 
been determined from plate-filter sequences at 
shorter effective wave-lengths, which give first-or- 
der image elongations similar to that produced by the 
plate-filter combination of the photored sequence 
(103a-E /W22). The sequences used in determining 
the grating constant have been established by making 
color transformations of the International photo- 
graphic and photovisual North Polar Sequences. The 
grating constants for the two gratings used are shown 
to remain constant with variation in observing condi- 
tions, such as exposure time, sky fog, and tempera- 
ture, and therefore have been applied to the photored 
plates. Investigation of the Eichner Astrophotometer 
was a preliminary step, as the grating images were 
measured with this instrument. The astrophotometer 
machine probable error is less than +0™02. 

The final photored magnitude sequence extends to 
16™25 photored, with probable errors for the indi- 
vidual magnitudes less than 0™01, except for those 
fainter than 15™3, which have probable errors less 
than *0™02. The zero point of the sequence has been 
fixed by comparison with the brighter stars of the 
Harvard photored magnitude sequence. 


The “spectrophotometric parallax” method of lu- 
minosity determination has been applied to Curtis 
Schmidt 4° objective prism spectra. The calibration 
of the method (correlation of the spectrophotometric 
luminosity criteria with absolute magnitude) has been 
established from 94 standard stars of the Morgan, 
Keenan, and Kellman “An Atlas of Stellar Spectra.” 
The absolute magnitudes used are derived from trig- 
onometric parallaxes for the main sequence stars 
later than AO, and from the Morgan and Keenan mean 
magnitudes for the B stars and supergiants. 

The method gives statistical absolute magnitudes 
for all spectral types, with probable errors between 
t0™5 and 1™0. In terms of Morgan luminosity 
classes, the derived absolute magnitudes are as ac- 
curately determined as those by the Morgan visual 
inspection method, for the late type stars (GO to M). 

The spectrophotometric luminosity method has 
been applied to a limited number of McCormick 
proper motion stars. A strong correlation between 
luminosity and peculiar motions is evident; the per- 
centage of giants and dwarfs from Vyssotsky’s sta- 
tistical separation of giants and dwarfs for all the 
proper motion stars is in agreement with that de- 
rived from the limited spectrophotometric investi- 
gation. 

The spectrophotometric absolute magnitude 
method can be applied to stars as faint as 1375 
photographic with the Curtis Schmidt 4° objective 
prism plates. The rate of classification is approxi- 
mately 10 minutes per star, 
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A COMPARATIVE STUDY OF THE METABOLISM 
OF LEUCOCYTES FROM GUINEA PIGS AND RATS 


(Publication No. 4999) 


Darwin Alonso, Ph.D. 
University of Michigan, 1953 


A comparative study of the action of a test organ- 
ism, Type I pneumococcus, and some of its compo- 
nents on the metabolism of the polymorphonuclear 
leucocytes of a susceptible species, the rat, and of a 
resistant species, the guinea pig has been made. Leu- 
cocytes from exudates induced in the peritoneal cav- 
ity of these animals by the injection of large amounts 
of Locke-glucose solution were used. To test the 
action of general products of the pneumococcus, 


filtrates of in vitro cultures of the organism were 
used as well as filtrates of pneumococcus-induced 
exudates. Suspensions of the heat-killed organism 
were used to test the effect of the whole organism. 
Purified Type I capsular polysaccharide, galacturonate 
and D-glucosamine, components of the polysaccharide, 
were also tested. Some of the above substances 

were employed alone as well as with various sub- 
strates added to the system. The effects were meas- 
ured by the manner in which they influenced oxygen 
uptake or glycolysis by rat and guinea pig leucocytes 
in the Warburg respirometer, 

It was found that many of the substances affected 
the leucocytes of one species of animal differently 
than they affected the leucocytes from the other 
species. The more striking differences were: 
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1. Glycolysis by guinea pig leucocytes was only 
slightly stimulated by heat-killed avirulent pneumo- 
coccus, The percentage stimulation of glycolysis by 
rat leucocytes was 11 times greater, 

2. Glycolysis by rat leucocytes was lowered by 
suspending the cells in homologous filtrates of pneu- 
mococcus-induced exudates. Guinea pig leucocytes 
were strongly stimulated under parallel conditions. 
The results were of the same order when pyruvate 
was added as substrate. With glucose as added sub- 
strate, guinea pig leucocyte glycolysis was only 
slightly increased and this activity by rat leucocytes 
was decreased, 


3, Oxygen uptake by leucocytes from both species © 


was decreased with sodium succinate added to the 
cells suspended in the pneumococcus-induced exudate 
material, The decrease was twice as great in rat 
leucocytes as in guinea pig leucocytes, 

4. At the end of 90 minutes the percentage stim- 
ulation of glycolysis when capsular polysaccharide 
was added to the leucocytes was ten times greater 
with rat cells than with guinea pig cells. The per- 
centage stimulation at the end of 4-1/2 hours in- 
creased to 16 with the guinea pig leucocytes and 
dropped to 3 with rat leucocytes. 

5. Glycolysis by rat and guinea pig leucocytes 
was strongly inhibited by D-glucosamine, Oxygen 
uptake by guinea pig leucocytes was moderately de- 
creased by this substance and rat leucocytes were 
very slightly inhibited, 

6. Decarboxylase activity was demonstrated in 
both rat and guinea pig leucocytes. This activity was 
considerably greater in guinea pig leucocytes than in 
rat leucocytes. This was also true when pyruvic acid 
was added as substrate. 

The activity of rat leucocytes was considerably 
lowered by various substances which are definitely 
or possibly associated with pneumococcal infections, 
while that of guinea pig leucocytes was not. It is sug- 
gested that those conditions which lower rat leucocyte 
activity could well be contributing factors to the low 
resistance of rats to pneumococcus infection. 
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SELECTIVE LYSIS OF BRUCELLA CULTURES 
BY AN OBLIGATE BACTERIA- 
FEEDING AMOEBA 


(Publication No. 5014) 


Orlando Bonilla-Soto, Ph. D. 
University of Michigan, 1953 


In this work it has been demonstrated that definite 
differences exist between Brucella cultures with re- 
spect to their resistance or susceptibility to the lytic 
action of an obligate bacteria-destroying amoeba. 
The technique used to demonstrate this phenomenon 
consisted in streaking the bacterial cultures on agar 
plates and inoculating the center with a measured 


amount of the bacteria-free amoeba. The amoeba 
multiplied in the susceptible cultures lysing away the 
bacterial growth in the form of a gradually enlarging 
circle, 

A gradation in the susceptibility of the species 
within the genus Brucella was found. The order of 
susceptibility was abortus, melitensis and suis. Of 
64 strains studied, 13 (62 per cent) of 21 Brucella 
abortus, 8 (38 per cent) of 21 Brucella melitensis 











and 1 (4 per cent) of 22 Brucella suis strains were 
found to have varying degrees of susceptibility to the 
lytic action of the amoeba, The remaining strains, 
that is, 42 (68 per cent) of all examined were com- 
pletely resistant. 

The behavior of these cultures to the activity of 
the amoeba has been stable during a period of 3 years 
of frequent testing. 

A study of factors which might influence the de- 
gree of clearance, such as size of the inoculum of 
amoeba or bacteria, age of the bacterial culture, in- 
itial pH of the medium, temperature of incubation and 
amount of available food, demonstrated that the ob- 
served variations in the lysis of Brucella cultures 
were due to inherent differences in the bacterial 
strains. 

It was found that the Brucella do not produce any 
substance lethal to the amoeba, but that on the con- 
trary, the amoeba can move through a mixed culture 
of susceptible and resistant bacilli, clearing away the 
susceptible and discarding the resistant ones, 

The differences in lytic activity could not be at- 
tributed to the state of dissociation of the culture as 
indicated by colony form, A few attempts were made 
to explain the results on the lack of some essential 
growth factor; however, the amoeba refused to grow 
in peptone media enriched with thiamine hydrochlo- 
ride, human serum or dead bacteria and further in- 
vestigation of this could not be made, 

An interesting correlation was found between the 
bactericidal activity of normal human serum and the 
lytic action of the amoeba. Brucella strains acted on 
by the amoeba were found to be more susceptible than 
the amoeba resistant strains to the bactericidal ac- 
tion of human serum. 

The data obtained were discussed in regard to 
their tendency to prove or disprove the different 
hypotheses which can be formulated as an explana- 
tion of the phenomenon, It seems that the phenome- 
non is either the result of an adaptation of the amoeba 
to a bacterial diet supplied by susceptible strains of 
Brucella but not the resistant ones or the result of 
the presence in the resistant strains of Brucella of a 
chemical or physical make-up which protects them 
from being utilized as food by the amoeba, 
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AN INVESTIGATION OF THE EFFECT 
OF BLOOD AND SERUM FROM RESISTANT 
AND SUSCEPTIBLE HOST SPECIES ON THE 

GROWTH OF TYPE I PNEUMOCOCCUS 


(Publication No. 5044) 


Miles Ellsworth Hench, Ph.D. 
University of Michigan, 1953 


The interaction of host and pathogenic agent is the 
fundamental relationship on which medical bacteri- 
ology is based. A more complete understanding of 
the factors involved in natural resistance or the de- 
fensive mechanism of a host, unaltered by previous 
experience with the pathogen, might provide us with a 
means for estimating the ability of a given individual 
animal to combat an infection. 

Approximately a million times more Type I pneu- 
mococci are required to kill the normal guinea pig 
than are fatal to the rat. The investigation reported 
here was directed toward the understanding of the 
role of blood and serum in this natural resistance of 
the guinea pig. It was based on a study of the effects 
of blood and serum on the growth of pneumococci in 
vitro. 

From this study it has been determined that de- 

fibrinated blood from the naturally resistant guinea 

pig limits the growth of the test organism to 1/38 of 
the population reached in the susceptible rat’s blood 
in 6 hours. The observed inhibition was not associ- 
ated with phagocytosis. 

Serum from the guinea pig was shown to be pneu- 
mococcidal, Rat serum was observed to have less 
ability to destroy pneumococci, 

Two conditions in the preparation and execution of 
the tests were shown to affect markedly the pneumo- 
coccidal power of blood serum: 

1. Equilibration of the serum with air before and 
during the test, 

2. The size of the inoculum employed in the test. 

The first condition was shown to act to produce 
higher pneumococcidal values. The mechanism of 
the increased activity was shown to be a shift in pH 
values to a toxic basic range induced by the loss of 
carbon dioxide from the serum with the resultant 
breakdown of the bicarbonate-carbonate buffer sys- 
tem. 

The size of the inoculum in tests in which carbon 
dioxide was lost from the serum determined whether 
a pH could develop which would be lethal for the or- 
ganism. 

Under conditions of controlled carbon dioxide loss, 
rat serum was shown to be without inhibitory power 
for the pneumococcus. Guinea pig serum under the 
same conditions could inhibit an inoculum of one 
thousand pneumococci. Under mineral oil, without 
the stimulating action of added carbon dioxide, the 
guinea pig serum destroyed about one thousand 
organisms, 

Evidence was offered suggesting that the inhibition 
by the guinea pig serum in the absence of toxic pH 
changes is due to an unfavorable oxidation-reduction 
potential. This is possibly related to the lack of la- 
bile sulfhydryl groups in the guinea pig serum. 





A change in the distribution of rat serum proteins 
under conditions of aeration has been reported. The 
change is observed by the Tiselius electrophoretic 
method. Evidence is offered suggesting the mech- 
anism involved in the redistribution of components, 
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AN INVESTIGATION OF THE PNEUMOCOCCIDAL 
ACTIVITY OF EXTRACTS OF TISSUES FROM 
RESISTANT AND SUSCEPTIBLE HOST SPECIES 


(Publication No, 5045) 


Dora Alice Henley, Ph.D. 
University of Michigan, 1953 


This investigation concerns the isolation, partial 
purification and characterization of a pneumococcidal 
factor from the reticuloendothelial organs, especially 
the liver, of the resistant guinea pig and the suscep- 
tible rat. An attempt has been made to.establish a 
difference in the pneumococcidal activity of the ma- 
terial isolated from the two species and to study the 
basis of this difference. It is anticipated that data 
obtained from this type of study may be related di- 
rectly to the innate resistance of a species or of an 
individual of a species for a given parasite. 

Using the filter pad technique similar to that em- 
ployed in assaying antibiotics, antibacterial action for 
the Type I pneumococcus was first demonstrated with 
minced livers and also with crude aqueous extract of 
livers of the resistant guinea pig, Similar tests with 
livers of the susceptible rat showed the rat tissues to 
b2 markedly less active against the pneumococcus 
than the guinea pig tissues. 

A 50 per cent ethanol soluble tissue extract was 
finally developed which was suitable for tube bac- 
tericidal tests. The pneumococcidal activity of this 
material was shown to be independent of any bile 
components which might be present in liver extracts, 
and also independent of any blood which was present 
in the organs. It was further shown that the active 
agent was not a product derived by enzymatic activity 
during the processing or testing of the extract, 

Extracts prepared from pooled or individual livers, 
and extracts prepared from spleens of the resistant 
guinea pig all demonstrated a marked superiority of 
pneumococcidal activity over similar extracts of the 
susceptible rat. The activity of extracts prepared 
from the livers of individuals in each species was 
found to vary within the species. Extracts of brain 
tissue in both species were relatively low in bac- 
tericidal activity. 

The 50 per cent ethanol liver extracts were frac- 
tionated in step-wise manner with ethanol, ether and 
acetone. By resuspension of fractions in equivalent 
concentrations, it was possible to show: 

(1) the active factor was soluble in ethanol, ether 
and acetone 

(2) apparently an inhibitor or inhibitor complex 
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was present in similar extracts of guinea pig livers. 
Furthermore, a persistant quantitative difference in 
the activity of the ethanol-ether-acetone extracted 
fraction and apparent differences in infrared spectro- 
graphs of this fraction in the two species points toa 
qualitative difference in the active agents. 

On the basis of these findings, it is suggested that 
this pneumococcidal agent is present and is active in 
vivo in the case of the guinea pig and may be one fac- 
tor involved in this species’ innate resistance to in- 
fection with the Type I pneumococcus, It is further 
suggested that in the susceptible rat, a similar fac- 
tor, but not necessarily the same entity, is consid- 
erably inhibited and that this species’ resistance or 
susceptibility to this infection may in part be a re- 
sultant of the state of the equilibrium between the 
active agent and the inhibitor. 

Since the active factor was not isolated as a unit, 
chemical characterization is merely presumptive. 
However, on the basis of the following observations: 
solubility in organic solvents; resistance to temper- 
atures of 100° C; hemolytic activity; inactivation by 
serum; adsorption on to protein, and the oily con- 
sistency of the acetone soluble fraction, the pneumo- 
coccidal agent appears to be most closely related to 
the lipids. 


Microfilm copy of complete manuscript of 94 
pages, $1.18. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53=-509. 


DEMONSTRATION OF SPECIFIC COMPLEMENT 
FIXATION REACTIONS IN THE PSITTACOSIS- 
LYMPHOGRANULOMA GROUP OF VIRUSES 


(Publication No. 4948) 


Ralph Pollikoff, Ph.D. 
University of Pennsylvania, 1953 


Supervisor: M. Michael Sigal 


The aim of this study was to demonstrate specific 
reactions among members of the psittacosis-lympho- 
granuloma group of viruses. For this purpose, men- 
ingopneumonitis (MP), lymphogranuloma venereum 
(LGV), arid sheep pneumonia (SPV) viruses and an- 
tisera were employed, Approaches to this problem 
consisted of serum absorption experiments and at- 
tempts to demonstrate and isolate a specific compo- 
nent in the MP antigen. It was found that MP, SPV, 
and LGV antisera when absorbed with crude heated 
MP virus were rendered specific for the homologous 
untreated test antigen. In general, the heated and un- 
washed preparations were more effective than un- 
heated or washed antigens in bringing about removal 
of group-reactive antibodies. 

Attempts to (1) demonstrate a C.F. antigen at an 
early hour in the growth cycle of MP virus and (2) 
isolate an antigenic component by extraction of MP 
infected allantoic fluids with chloroform and N-bu- 
tanol were unsuccessful. 

Partial purification of MP infected mouse brains 


was accomplished by means of treatment with At- 
taclay-SF and protamine sulfate. No appreciable 
losses in infectivity occurred, The C.F. activity of 
infected brain is, however, of such low order of mag- 
nitude as to preclude the use of these materials in 
routine tests. As an adjunct to the use of brain virus, 
removal of brain tissue antibodies from anti-MP brain 
serum was successfully carried out by absorption of 
the serum with the high speed sediment obtained from 
a suspension of normal mouse liver, spleen and brain. 
Heat enhanced the group reactivity of the crude egg 
cultured virus, but appeared to be ineffective in this 
respect with the purified preparations and actually 
eliminated the low antigenic activity of MP brain 
antigens. 
Partial success in reducing the group component 
of washed, live virus while largely sparing the spe- 
cific reactivity was achieved through the use of KIO,. 
Moreover, periodate was found to reduce the group 
reactivity of washed, heated preparations when de- 
termined in a homologous (MP virus and MP serum) 
and in a heterologous system (MP virus and LGV se- 
rum). With unwashed, heated MP virus the reduction 
was only demonstrated in the homologous system, 
The discrepancies observed in the antigenic behavior 
of crude and purified preparations with respect to 
heat and periodate treatments suggest that the “group 
component” described by Bedson and colleagues may 
in reality represent several different entities. 
Our results imply that MP virus, a member of the 
psittacosis-LGV group, is associated with at least 
three antigenic constituents: 
(a) A specific heat labile component. 
(b) A group, heat stable component which is en- 
hanced by heat and appears to be resistant to 
KIO,. This constituent seems to be of a 
“soluble” type. | 

(c) A group component which is not enhanced by 
heat to which is susceptible to KIO,. This 
constituent appears to be part of the elemen- 
tary body. 
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A HISTOCHEMICAL STUDY OF THE NEGRI 
BODY OF RABIES 


(Publication No, 5114) 


Henry Joseph Wisniewski, Ph.D. 
University of Michigan, 1953 


The Negri body is an eosinophilic inclusion with 
basophilic inner bodies that is found in the cytoplasm 
of the neurons of Ammon’s horn of animals infected 
with rabies. The Negri body is pathognomonic of ra- 
bies although its specific nature still remains un- 
known and has been the subject of frequent controver- 
sies, Three theories have been proposed concerning 
the nature of the Negri body: 1. it is a protozoan; 2, 
it is a colony of virus particles, and 3. it is a product 
of the infected neuron, 
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A histochemical study was undertaken, employing 
selective staining reactions, ultraviolet absorption, 
and chemical solubilities, in an attempt to character- 
ize the specific nature of the Negri body. Nucleic 
acids could not be demonstrated in the Negri body by 
any of these methods, 

On the basis of the results obtained from the 
studies on chemical solubilities and ultraviolet ab- 
sorption, it was concluded that nucleic acids did not 
play a significant role in the basophilic staining of 
the inner bodies, 

In an attempt to characterize the basophilic nature 
of the inner bodies, selective stains were used for 
mucoproteins, glycogen, polysaccharides, and pro- 
teins. The results were negative for mucoproteins 
and glycogen; the results were inconclusive for 
polysaccharides and proteins, some evidence sug- 
gested that both were present. 

Selective staining with Sudan Black B and chemi- 
cal extraction with numerous lipid solvents failed to 
demonstrate the presence of lipids in the Negri body. 

The results of the studies employing ultraviolet 
absorption and differential staining of nucleic acids 


suggested that the nucleolus played no significant 
role in the formation of the Negri body. 

The Negri body did not demonstrate the chemical 
solubilities characteristic of nucleoproteins. 

The inability to demonstrate nucleic acids in the 
Negri body or to demonstrate the chemical proper- 
ties of nucleoproteins precluded the possibility of its 
representing a protozoan or a colony of virus parti- 
cles. However, the behavior of the Negri body to 
various reagents, particularly the concentrated acids, 
indicated that it was not simply a random, conglom- 
erated, degenerated mass of substance, 

The results of the present study confirmed and ex- 
tended the knowledge concerning the nature of the 
Negri body and supported the hypothesis that this in~ 
clusion was a product of the infected neuron. 
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University of Minnesota, 1952 


The object of this study was to use chromosomal 
interchanges to determine which chromosome or 
chromosomes carry the genetic factors which nor- 
mally differentiate an inbred line that is resistant 
from one that is susceptible to the first brood larvae 
of the European corn borer under manual infestation 
conditions. 

The general plan was to cross susceptible inter- 
changes with a resistant inbred line, backcross the 
F,s to the line showing the recessive borer reaction; 
and determine in the progeny if there were any asso- 
ciation between the segregations for borer reaction 
and for the interchange. 

Two Minnesota inbred lines were used. A4llisa 
corn borer resistant line selected from the cross 
A131 x Oh7 in which Oh7 is the source of the borer 
resistance. A344 is a susceptible line selected from 
Iowa 153. . 

Thirty six chromosomal interchanges were in- 
cluded, of which 24 were used for the association 
tests. Of these only eight were isogenic with the 
background of inbred WF9 which is borer susceptible. 

The isogenic interchanges were crossed to the re- 
sistant inbred line A411. The other interchanges 
were crossed to both A411 and the susceptible A344 


line. The F,s of all crosses were backcrossed to 
A411 and to A344, When resistance was found to be 
dominant, only the backcrosses to A344 were used. 

Individual plants of the interchanges, the inbred 
lines, the F,s and the backcrosses were manually in- 
fested with corn borer egg masses. For the back- 
crosses, one replication received four egg masses 
per plant, one had two and one replication was left 
for natural infestation. Infestation began when the 
plants were about a foot in height. About six weeks 
later the individual plants were classified for leaf 
feeding and stalk damage according to a scale of five 
classes for each. The non-isogenic interchanges dif- 
fered in their corn borer reaction, certain ones being 
susceptible, others intermediate or resistant. 

Resistance of A411 was dominant in all the F,s 
and backcrosses studied, 

Individual plants were also classified for pollen 
sterility. Classification was made in the field by us- 
ing a pocket microscope, Pollen sterility and the re- 
action readings were recorded for each plant, 

The x’ test for independence was used to deter- 
mine the significance of the differences in the distri- 
butions of the different reactions in the normal versus 
the semisterile plants from the backcrosses (suscep- 
tible or intermediate interchanges x A411) x A344, 
Significant associations were found in one or more 
replications between borer reaction and interchanges 
1-9b, 2-7c, 3-5a, 3-6 Conn., 3-7c, 3-9c (WF9), 
3-9x23-158(WF9), 4-9p-25(WF9), 5-9a, 8-9b, 
8-10x57-16, and 9-10b(WF9). The evidence for the 
association was conclusive for interchanges, 3-‘7c, 
3-9c(WF9), 3-9x23-158(WF9) and 4-9p-25(WF9). 
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It was fairly conclusive for 5-9a, less so for 1-9b 
and 3-5a. 

These associations indicate that the resistance of 
the A411 inbred line is due to at least one gene in the 
long arm of chromosome 3 and one in the long arm of 
4. The evidence is fairly conclusive for another in 
the long arm of 5. The location of another in the long 
arm of 1 is based on an association with stalk dam-~ 
age only, not with leaf feeding and is considered less 
probable. 

All chromosome arms except the short arm of 1 
and 5 were tested by at least one susceptible or in- 
termediate interchange. The long arm of 7 was 
tested by 3-7c but the possibility of a gene in that 
arm also was not ruled out since the observed asso- 
ciation with 3-7c is expected due to the gene location 
in the long arm of 3. The long arm of 7 was not 
tested with another interchange. 

The intermediate interchanges and two of the re- 
sistant ones (4-5b and 4-5c) were crossed with the 
resistant A411 inbred and with the susceptible A344 
inbred, both types of F s being backcrossed to A344, 
If the factors for resistance in the resistant inter- 
changes were the same as those of A411, the back- 
cross (resistant interchange x A411) x A344 should 


not segregate. The data for 4-5b and 4-5c indicated 
that at least part of the genes for resistance in 4-5b 
and 4-5c are different from those of A411. Inter- 
change 4-5b appeared to be more resistant than A411, 
and may be a good source of resistance in further 
breeding work. 

The manual application of four egg masses was 
adequate to detect associations between borer re- 
action and the interchanges. Even the tests with two 
egg masses detected the associations with 
3-9x23-158WF9) and 4-9p-25(WF9) and gave indica- 
tions with several others. Two egg masses may be 
adequate for such studies if larger numbers are used. 

The replications left for natural infestation showed 
lower reaction readings than did either of the two de- 
grees of manual infestation. Natural infestation did 
not appear to be satisfactory at least with the small 
number of plants used. 
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AN IN VITRO STUDY OF THE PROLIFERATIVE 
CAPACITY IN THE WOODY STELE 
OF TILIA AMERICANA L. 


(Publication No. 5003) 


William George Barker, Ph.D. 
University of Michigan, 1953 





In the basswood the region of the stem which di- 
vides the pith from the wood, designated for the pur- 
poses of this study as the region of the medullary 
sheath, has been shown to be active and to proliferate 
in tissue culture, The purpose of the investigation 
has been to study this meristematic zone, its nature 
and extent, its behavior in culture, and its relation- 
ship to the normal components of the stem of the 
basswood, 

The techniques followed here have involved the 
application of tissue culture methods to a survey of 
the proliferations found during the in vitro culturing 
of this woody stem. Aseptic implants have been ob- 
tained from the stele, not only of young material, but 
also from sources showing up to forty nine annual 
increments and taken from the medullary sheath re- 
gion of all aerial portions of the tree. 

Active elements of the normal stem which grow 
out in culture include, nucleate parenchyma of the 
pith, the medullary sheath proper, parenchyma of the 
protoxylem, and centripetal terminations of the 
xylem rays. These make up the bulk of the medul- 
lary sheath region outgrowth but contributions are 


added from isolated living pith cells, from exposed 
xylem ray cells, from branch traces, and from the 
various abnormal aggregations of parenchyma which 
occur in the wood of the linden. 

The callus is heterogeneous, composed of tannin- 
filled and clear cells. It will differentiate vascular 
elements and periderm, has produced roots, and will 
become green upon exposure to light. Buds have 
never appeared. In senescent cultures, and other- 
wise where a differential growth rate of adjacent 
cells exists, the callus has assumed a filamentous 
form. Seasonal dormancy in the growth initiation of 
the sheath region has not been demonstrated and no 
indication of polar growth has been obtained in vitro. 
Cultures have survived for eighteen months but in- 
definite growth as an isolated, transferable culture 
hds not been realized, 

Proliferation will occur also in the secondary 
wood wherever parenchyma is present in quantity 
considerably greater than that found in a normal mul- 
tiseriate ray, or where nucleate cells come in con- 
tact with actively growing callus. The form of such 
outgrowths is limited by the physical arrangement of 
the various tissues in the cultured piece. Nodular 
growth, for example, appears when a parenchymatous 
mass is exposed in the midst of non-viable tissue. 
Should the active mass be buried deeply in passive 
adjacent cells, however, the new growth could appear 
as a ribbon of axially elongated cells standing out 
from the face of the wood. 

It can be concluded from this study that all of the 
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nucleate parenchyma of the woody stele of the bass- 
wood has retained the capacity to renew cell division 
and growth. The manifestation of this capacity de- 
pends upon the mass of the viable cells exposed to a 
suitable environment and can be reduced by washing 
the inoculant with water previous to culturing. 
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SEASONAL CHANGES IN THE MARINE 
ALGAL FLORA OF BERMUDA 


(Publication No. 5012) 
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Fluctuations in abundance and reproductive condi- 
tion of marine algae were studied at all seasons ina 
variety of habitats at Bermuda, Four types of habi- 
tats, viz., fish ponds, well-protected coves with as- 
sociated mangrove thickets, moderately exposed 
bays, and wave-swept shores, are described; some 
ecological features of each are discussed, and the 
most common species in each are listed. 

One hundred and fifty-one species were examined 
for reproductive structures and the results, by 
month, are tabulated. Each month, reproductive 
structures were found among collections of about 50 
per cent of the species examined, A considerable 
segment of the algal flora, including some of the most 
common species, was found in fruit only sparingly or 
not at all, either sexually or asexually. In three spe- 
cies evidence suggesting a seasonal alternation of 
generations was found. 

The seasonal changes in the vegetation are de- 
scribed for each type of habitat and the histories of a 
few species are recounted to illustrate different types 
of growth cycles. Excluding Myxophyceae and coral- 
line Rhodophyceae, there are about three times as 
many annuals as perennials. Thirty-five species, in- 
cluding most of the intertidal algae, are considered 
to be perennials. The annuals are listed according to 
the seasons during which they flourished, even though 
many were present in reduced quantity in other sea- 
sons, The largest number of annuals flourished in 
winter and in spring. The cycle of growth for most 
species started in autumn, rose to a maximum in 
spring, and declined during summer, 

Comparison of the changes in the vegetation with 
meteorological records discloses that, although Ber- 
muda has a warm-water flora, the cycle of growth 
started before the lowest sea temperatures were 
reached and continued, apparently unaffected, through 
the coldest months, undergoing generalized decline 
during the season of maximum temperatures. How- 
ever, it cannot be inferred that temperature was of 
special significance at the close of the growth cycle, 
since maximum insolation also occurred at this time. 
Furthermore, it is noted that the difference between 
the vegetation of autumn and that of spring was 


associated with changes in light conditions and not 
with a difference in temperature. 
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SECONDARY FOREST SUCCESSIONS 
OF CLERMONT, BROWN, AND ADAMS COUNTIES 
IN SOUTHWESTERN OHIO 


(Publication No, 5022) 


Thomas James Cobbe, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to discover the pat- 
terns of secondary forest succession, in particular, 
in Clermont, Brown and Adams Counties in south- 
western Ohio, and to discover the relation of these 
successions to the factors of the environment, the 
soil, the climate and the physiographic processes. 

In general, the purpose is to point out significant re- 
lationships of the forests to the soil and physiographic 
cycles so that interpretations may be made in other 
areas. The problem arose from an attempt to de- 
scribe these successions in terms long used by ecol- 
ogists. 

Part I includes the characteristics, history and 
distribution of the principal soils of the area, A 
physiographic history of the area and the.vegeta- 
tional affinities are presented. Macroclimate data 
for southwestern Ohio is given. The data for this 
study were derived from a study of stereoscopic 
serial photographs of the entire area, This method 
enabled the writer to examine the total area (820,480 
square miles) in a preliminary search. From a total 
of 255 forest sites, 9,739 trees were examined in the 
field. 

In Part II the original forests are described ac- 
cording to data obtained from literature and from ex- 
amination of a few remnants of that forest cover, 
These forests show the following affinites: the Till 
Plains or “flats” are similar to those in south- 
eastern Indiana, the forests of the dissected Till 
Plains and the valley heads eroded into Paleozoic 
strata connect with the Mixed Mesophytic Forests of 
eastern Kentucky and Tennessee. The forests ad- 
jacent to Brush Creek in Adams County are related 
to the Mixed Mesophytic Forest but contain species 
not occuring within the limits of glaciation, 

In Part III the secondary forests are considered in 
detail. These forest successions are presented for 
each soil type or cataena, The percentage composi- 
tion of the stages of forest succession are presented 
in explanation of the successional diagrams. Numer- 
ous photographs are used to illustrate these succes- 
sional patterns. 

It may be concluded from this study that the for- 
ests, recurring after man’s utilization of the land, 
follow definite patterns related to the soils and phys- 
iographic cycles of erosion. These successions are 
many, not few as expected from freely used 
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descriptions of “old field successions.” The succes- 
sional patterns follow closely the development of the 
soil and the topography. Where there is a repetition 
of these conditions the same successional stages are 
found. As the streams erode into the old Till Plains 
there is repetition of the conditions and the succes- 
sions are duplicated. Just as the land undergoes 
cyclic erosion the vegetation follows this pattern in 
a cyclic round of events. The concepts of the English 
ecologist, A. S. Watt, relating to cyclic vegetation 
patterns are correlated with the data presented in 
this study. There is presented a brief account of 
thirty species that show peculiar patterns of distri- 
bution within the area investigated. 


Microfilm copy of complete manuscript of 110 
pages, $1.38. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-515. 


AN INVESTIGATION OF THE ROLE 
OF AUTOPOLYPLOIDY IN THE DISTRIBUTION 
OF TRADESCANTIA OHIENSIS RAF. IN MICHIGAN 
AND ADJOINING AREAS 


(Publication No. 5027) 


Donald Stewart Dean, Ph.D. 
University of Michigan, 1953 





This study concerns the distribution of diploid and 
tetraploid races of Tradescantia ohiensis Raf, at 





their northern limit in Michigan and contiguous parts 
of Indiana and Ohio. It investigates some cytological 
and ecological aspects of autopolyploidy in the evo- 
lution of a plant species. 

Chromosome numbers were determined and 
mapped to show the location of diploids and tetra- 
ploids in relation to glacial features, soils, vegeta- 
tion, drainage in early postglacial times, the Prairie 
Peninsula, and mean annual temperatures. Sizes of 
diploids and tetraploids growing under various con- 
ditions were compared, Crosses were made between 
diploids and tetraploids, Cytological studies were 
undertaken to determine whether diploids could have 
arisen from tetraploids, and general cytological as- 
pects of the plants were studied. 

With few exceptions, the areas occupied by di- 
ploids and tetraploids are distinct. Tetraploids are 
more common and form a continuous patter, whereas 
diploids are disjunct, Tetraploids are most frequent 
in outwash plains and other areas of well-drained 
soil, They are most common in oak-hickory and 
prairie regions, and their distribution conforms 
roughly to the Prairie Peninsula, They are usually 
found in areas of greater disturbance by man. Di- 
ploids are found characteristically at the edge of wet 
meadows, spreading from there to roadsides and 
railroad rights of way. 

The northward range of the species is limited by 
large areas of heavy soil and of beech-maple forest. 
Diploids and tetraploids are equally able to spread 
into areas of low mean annual temperature, Tetra- 
ploids were found as far north as Grand Rapids, 
Michigan; diploids as far north as Squirrel Island, 


Sst. Clair River, Ontario. The writer proposes the 
hypothesis that tetraploids entered the area during 
the Xerothermic Period with the spread of the Prai- 
rie Peninsula, and that diploids entered approximately 
at the end of the Pine Period along the Kankakee and 
Wabash drainage systems. He suggests that subse- 
quent changes in climate and vegetation have re- 
stricted diploids to relict populations. 

Diploids and tetraploids could not be distinguished 
by their gross appearance, but tetraploids display 
gigantism in size of pollen and stomata, Measurements 
showed the diploids to be somewhat larger than tetra- 
ploids in the field, Under greenhouse conditions, di- 
ploids showed a tendency for greater vegetative 
growth, but tetraploids were somewhat taller and ma- 
tured faster. No geographical difference in degree of 
gigantism was noted. 

Triploids were obtained from crosses involving a 
diploid female and tetraploid male. The average 
number of trivalent associations was found to be high 
in triploids obtained. The author rejects the likeli- 
hood that diploids arose from tetraploids. 

Tetraploids display numerous cytological aber- 
rations. Plants are more likely to have aberrant 
cytological behavior when growing in unusual habi- 
tats and in places where populations formerly sepa- 
rated have rejoined, This paper includes discussion 
and illustrations of sticky chromosome connections, 

Diploid-tetraploid differences observed are at- 
tributed to: (1) the direct effect of doubling the 
chromosome complement as expressed in altered 
cell size and cell physiology; (2) different environ- 
mental conditions; (3) differences in the mechanics 
of meiosis, segregation of characters, and varia- 
bility of genotype and phenotype; (4) the nature of the 
chromosome complement doubled in producing tetra- 
ploids; (5) the genetical isolation and the partial 
ecological and geographical isolation of the different 
races so that each had a different history and pur- 
sued a different course of evolution. Special em- 
phasis is placed upon the last three points and upon 
the interrelation of all of these factors. 
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THE ABSORPTION AND RESPIRATORY EFFECTS 
OF 2, 4-DICHLOROPHENOXYACETIC ACID 
AS FACTORS CONTRIBUTING TO SELECTIVE 
HERBICIDAL ACTIVITY 


(Publication No. 5035) 


Avery Houseley Gallup, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to investigate the ab- 
sorption of growth substances by several species of 
plants and to determine the effect of these growth sub- 
stances on the normal respiratory processes of the 
plants to determine if differences exist among the 
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species which could account for the selective herbi- 
cidal action of plant growth substances, 

In Part I of the study, experiments were conducted 
to compare the selective herbicidal action of 2,4-di- 
chlorophenoxyacetic acid with 2,4-dichloro-5-iodo- 
phenoxyacetic acid when sprayed on various species 
of plants. It was found that on the basis of visible in- 
jury both compounds had the same selective herbi- 
cidal properties and that bean, sunflower, dandelion 
and plantain plants were readily killed by 5x10-* mo- 
lar concentrations of the growth substances while 
oats, wheat, corn and orchard grass plants were not 
injured by similar concentrations. 

In Part II of the study, the absorption of isotopi- 
cally labeled 2,4-dichloro-5-iodo131-phenoxyacetic 
acid was studied using the same species of plants as 
in Part I. On the basis of total amounts of growth 
regulator absorbed per plant, bean, sunflower, dande- 
lion, and plantain plants absorbed more than did oats, 
corn, wheat or orchard grass. Translocation of the 
absorbed growth substance was appreciably slower 
from the leaves of the monocotyledonous plants than 
from the leaves of the dicotyledonous species, The 
presence of an intercalary meristem in the oat, corn, 
wheat and orchard grass leaves is suggested as a 
possible cause for the slower transport. 

In Part III of the study, the effect of 2,4-dichloro- 
phenoxyacetic acid on the respiratory processes of 
isolated sections of bean, wheat, oat and sunflower 
seedlings was investigated. Depending upon the con- 
centration the growth substance both stimulates and 
inhibits the oxygen uptake of tissue of all four spe- 
cies. Depleting the experimental tissue of native 
growth hormones and metabolites increased the ef- 
fect of 2,4-dichlorophenoxyacetic acid in stimulating 
the oxygen uptake, Bean and sunflower tissue was 
found to be more sensitive to the growth substance as 
evidenced by greater oxygen uptake and lower thresh- 
olds of stimulation. Inhibition of oxygen uptake oc- 
curred at about the same concentration in all four 
plants. 

From the results of this study it is concluded that 
while anatomical differences exist between plants 
which are sensitive to 2,4-dichlorophenoxyacetic 
acid and those which are tolerant, such differences 
cannot account for the selective herbicidal activity 
of the growth substance. The fundamental difference 
between the two groups of plants appears to be in the 
respiratory effects of growth substances and this dif- 
ference is of sufficient magnitude to account for se- 
lective herbicidal action. 
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A MONOGRAPH OF THE NORTH AMERICAN 
SPECIES OF GYMNOPILUS 


(Publication No. 5040) 


Paul Raymond Harding, Jr., Ph.D. 
University of Michigan, 1953 


The prime purpose of this investigation is to pre- 
sent a monograph of the species of Gymnopilus known 
to occur in North America, The initial problem was 
to separate out the species of Gymnopilus from 
Pholiota and Flammula (sensu lato). This necessi- 














tated the preparation of a disposition list grouping 
the North American species of Pholiota and Flam- 
mula in their modern genera. This paper therefore 
contains two main phases: (1) a monograph of the 
North American species of Gymnopilus, and (2) a 
supplementary disposition list grouping the North 
American species of Pholiota and Flammula in their 
modern genera, 

The disposition list had to be prepared first in 
order to determine which species were to be in- 
cluded in Gymnopilus. The procedure followed was 
to study type collections, original descriptions and 
correctly identified materials. Having thus segre- 
gated the species of Gymnopilus, they were then de- 
scribed and grouped into a systematic arrangement 
on the basis of all the information which could be 
brought to bear on the problem. | 

In addition to the above taxonomic studies, spe- 
cies of Pholiota and Gymnopilus have been cultured 
on a rice-sawdust medium to produce carpophores. 
The production of carpophores by this means made 
possible a comparative study of carpophore de- 
velopment in Gymnopilus praefloccosus and Pholiota 
adiposa. 

Another phase of this study involved animal tests 
on extract of Pholiota autumnalis and the correlation 
of these tests with certain collections of this species 
and Gymnopilus sapineus as an insight to the toxi- 
cology of the genus Gymnopilus, 

The results of this investigation are as follows: 
(1) a monograph of the North American species of 
Gymnopilus has been prepared; (2) a disposition list 
grouping the North American species of Pholiota and 
Flammula in their modern genera has also been pre- 
pared; (3) a method of culturing species of Pholiota 
and Gymnopilus for carpophore production was de- 
veloped; (4) a comparative study of carpophore de- 
velopment in Pholiota adiposa and Gymnopilus prae- 
floccosus was made; (5) negative results were 
obtained in regard to toxicity in animal tests on ex- 
tract of Pholiota autumnalis and proof is presented 
that this species has been confused with Gymnopilus 
Sapineus, 

Certain general conclusions can be drawn from 
these results. (1) There are 21 known species of 
Gymnopilus in North America and each of these is to 
be found in any region where suitable environment 
exists. (2) The North American species of Pholiota 
and Flammula are disposed among 14 modern genera, 
which indicates the heterogeneity of the two genera 
in the broad sense. (3) A mixture consisting of saw- 
dust, brown rice, yeast extract and malt extract is a 
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satisfactory culture medium for producing carpo- 
phores of lignicolous species of Pholiota and Gymno- 
pilus. (4) From a comparative study of carpophore 
development, it is evident that Pholiota adiposa and 
Gymnopilus praefloccosus are annulate from the uni- 
versal veil and that the partial veil is absent in these 
species, (5) From the negative results of animal 
tests on extract of Pholiota autumnalis and the cor- 
relation of these tests with certain collections of this 
species and Gymnopilus sapineus, it can be concluded 
that Pholiota autumnalis (Galerina marginata) is not 
poisonous and that cases of mushroom poisoning ac- 
credited to this species are really accreditable to 
Gymnopilus sapineus. 

In the monograph of the North American species 
of Gymnopilus, the following species are recognized: 
G. Harmoge, G. praefloccosus, G. palmicola, G. pho- 
liotoides, G. Junonius, G. imperialis, G. sticticus, 

G. humicola, G. Abramsii, G. fulgens, G. G. Earlei, G. 
depressus, G. -aureobrunneus, G. filiceus, G. areo-— 
latus, G. punctifolius, G. bellulus, G. picreus, G. 
liquiritiae, G. sapineus, 3, and Ga. flavidellus. 
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THE ANATOMY OF THE WOOD 
OF THE ANACARDIACEAE AND ITS BEARING 
ON THE PHYLOGENY AND RELATIONSHIPS 
OF THE FAMILY 


(Publication No. 5061) 


Jeannette Miriam Kryn, Ph.D. 
University of Michigan, 1953 


The purpose of this investigation is to interpret 
the phylogeny of the Anacardiaceae from the point of 
view of anatomical structure. The microscopic anat- 
omy of thirty-nine non-American genera was studied 
in detail, but the data for the American genera were 
obtained from published papers dealing with the 
structure of the group. 

The introductory portion of this paper, presenting 
the taxonomic history of the family, indicates that 
certain genera, Blepharocarya, Rhodosphaera, 
Spondianthus, Juliania, and Toxicodendron, have been 
troublesome to the systematists. It also deals with 
the economic importance of the family. A detailed 
study of the wood of the thirty-nine non-American 
genera follows, with a summary of the characteris- 
tics of the American genera. 

In the final section an attempt is made to apply the 
information obtained to taxonomic problems, The 
phyletic characters of the wood of the Anacardiaceae 
are determined. The structure of Blepharocarya, 
Rhodosphaera, Spondianthus, and Juliania is compared 
with that of the Anacardiaceae and with families to 
which the genera have at some time been assigned. 
Toxicodendron is evaluated as a genus. Last of all, 
the structure of the wood of all the families in Gun- 
dersen’s Rutales is presented for comparison, 














The following conclusions can be drawn from this 
study: (1) the Anacardiaceae are intermediate in 
specialization with respect to wood anatomy, being 
neither as little specialized as such a family as the 
Magnoliaceae nor as highly specialized as the Big- 
noniaceae; (2) Blepharocarya and Rhodosphaera 
should remain in the Anacardiaceae on the basis of 
wood structure; (3) Juliania resembles the Anacardi- 
aceae but differs in many respects from the Juglan- 
daceae and should remain with Orthopterygium in the 
family Julianiaceae, but in the same order as the 
Anacardiaceae; (4) Spondianthus should be placed with 
the Euphorbiaceae, on the basis of anatomical struc- 
ture; (5) Toxicodendron, as delimited by Barkley, 
including the Venenatae (not Malosma) and Rhus 
trichocarpa Miq. of the Trichocarpaceae, probably 





























differs sufficiently from the other species of Rhus to 
be regarded as a valid genus; (6) the families in 
Gundersen’s Rutales seem to be closely related, with 
the exception of the Coriariaceae, which differ from 
the other families in having a more primitive ana- 
tomical structure. The Sapindaceae should also be 
included in the Rutales, however, for the reason that 
many of the anatomical characteristics of this family 
are similar to those of the Rutales. With the exclu- 
sion of the single genus indicated, and with the con- 
cept of the order expanded to include the Sapindaceae, 
the order Rutales would become a reasonable homoge- 
neous group. 
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DEVELOPMENTAL AND EXPERIMENTAL 
MORPHOLOGY OF THE OVULE AND SEED 
OF ASIMINA TRILOBA DUNAL 


(Publication No. 5063) 
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University of Michigan, 1953 





Following the success of Carl D. LaRue in cultur- 
ing the endosperm of Zea Mais an attempt was made 
to culture the endosperm tissues of dicotyledonous 
plants. Many seeds of dicotyledonous plants with 
cellular endosperms were put onto sterile nutrient 
agar medium and of these the endosperm of the seeds 
of the North American Pawpaw, Asimina triloba Dunal 
began to grow out into a mass of tissue. This tissue 
was subcultured and a clone of tissue built up from 
one seeds outgrowths, This clone of tissue was used 
for experiments on the growth of this tissue. 

In order to definitely establish the identity of this 
tissue as endosperm and to compare the growth of 
this tissue with the normal ontogeny and growth of the 
endosperm tissue in the seed of this plant, a study 
was made of the normal growth pattern of the ovule 
and seed from the time the ovule is formed in the bud 
to the dropping of the fruits with the mature seed in- 
side, 

The ovule is anatropous, bitegumentary and 
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produces a sub-hypodermal archesporial cell which 
does not divide to produce a parietal cell and a sporo- 
cyte cell. The archesporium functions directly as the 
megasporocyte and gives rise to a row of four mega- 
spores. The chalazal megaspore is the one which 
gives rise to the embryo sac and this develops ac- 
cording to the normal or Polygonum type of develop- 
ment. It is a monosporic, eight nucleate embryo sac. 

Following fertilization there is a great develop- 
ment of all tissues in the ovule. The primary endo- 
sperm nucleus divides almost immediately to form 
a row of ten to twelve cells extending from the nucel- 
lar cap to the hypostase of the ovule. Vertical cell 
walls are then produced in the endosperm tissue to 
form a long, narrow mass of tissue in the center line 
of the seed, 

The integuments and nucellus of the seed are 
joined into a fusion zone in the raphe and antiraphe of 
the seeds and it is from this fusion zone that growth 
takes place as the seed grows in size, Due to cell di- 
vision activity in this zone the inner integument pro- 
duces an overgrowth and since this tissue is confined 
by the hard outer layers of the testa, the inner integ- 
ument begins to wrinkle and push inward toward the 
center of the seed. This causes the well known ru- 
minations of the seed which are found in all the seeds 
of the Annonaceae. 

As the ruminations advance toward the center of 
the seeds they crush the nucellus and the column of 
endosperm cells except in the region of the micro- 
phyle. When the ruminations have attained their full 
growth the endosperm at the micropylar end of the 
seed again grows up into a column of cells which rap- 
idly grows out between the ruminations of the inner 
integument. The mature seed is filled with endo- 
sperm tissue which stores oil in droplets inside the 
cells. 

Experiments performed on the endosperm tissue in 
vitro were designed to see what effect certain chem- 
ical substances which had been proven to be effective 
on the growth of other plant tissues in vitro, would 
have on the growth of this tissue. Other experiments 
were designed expressly in an effort to try to induce 
differentiation or regeneration in the cells of the tis- 
sue which are normally undifferentiated. 

The tissue requires an acid medium of about pH 
5.0. It will not grow well on media containing unau- 
toclaved malt or yeast extracts. Indole acetic acid 
inhibits the growth of the tissue but some concentra- 
tions of glutathione and casein hydrolysate gives a 
slightly better rate of growth than the control me- 
dium. The tissue does well on media containing 2% 
sucrose or 1/2% glucose and it is capable of growing 
slowly on media containing starch as the carbohy- 
drate source. Physical factors of light and cold seem 
to have no effect on the tissue. Chlorophyll was not 
produced in the tissue in the presence of light. 

In one instance in which tissue was grown inside 
short lengths of glass tubing inserted in the bottles of 
nutrient agar medium there was a slight differentia- 
tion of a few of the cells in the middle of the mass. 
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CYTOLOGICAL INVESTIGATIONS IN THE GENUS 
MAMMILLARIA AND SOME ASSOCIATED GENERA 
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University of Michigan, 1953 


There has been much controversy concerning the 
Classification of the Cactaceae. This classification 
has been based, for the most part, on certain mor- 
phological characters which are not very reliable. It 
is considered desirable to furnish scientific data in 
the form of cytological information which might lead 
to a better understanding of this group of plants. 
Heretofore random chromosome counts in few species 
of several different genera were reported, It is be- 
lieved that a study of many species within a large 
genus would contribute greatly to a knowledge of their 
relationships. 

Some plants were specifically collected for this 
purpose, others were grown in the Botanical Gardens 
of the University, and others were obtained from re- 
liable commercial collectors and horticulturists. 
Herbarium records were made of each plant investi- 
gated and are available at the University of Michigan 
Herbarium, Ann Arbor, Michigan. Somatic chromo- 
some counts were made from root tips which de- 
veloped on plants which were specially cultivated on 
moist sphagnum. Mitosis was found to be exception- 
ally periodic. Studies in meiosis were made in 
twenty-three species of Mammillaria, The smear 
method was used throughout the study. Staining was 
accomplished by means of acetic orcein. 

The chromosome numbers of one hundred and 
twenty-nine species and varieties of Mammillaria 
were determined. Chromosome counts were made 
in thirteen species representing eight genera, three, 








Bartschella, Echinocactus, and Phellosperma are re- 











ported for the first time. The basic chromosome 
number in the Cactaceae, according to these inves- 
tigations, is eleven. It is indicated that previous re- 
ports of basic chromosome numbers of nine and 
twelve are erroneous. 

Mammillaria was found to have a well developed 
polyploid series, including tetraploid, hexaploid, 
octoploid and twenty-four ploid species, Polyploid 
species were noted to show wider geopgraphic dis- 
tribution, greater tolerance, and more adaptability 
to unfavorable environmental conditions. Polyploids 
did not show differences from diploids in overall 
size or morphology. Cells and nuclei did show an in- 
crease in size, and chromosomes showed 2 decrease 
in size with an increase of chromosome number, In 
polyploid species where meiotic counts could not be 
obtained to correlate with mitotic counts, compara- 
tive epidermal studies of stomatal size and fre- 
quency were substituted, Autopolyploidy in Mam- 
millaria was indicated by multivalents, lagging 
chromosomes at meiosis, irregular microsporogen- 
esis resulting in abnormal seed formation, 

Information was obtained concerning certain spe- 
cies complexes. It is suggested that diploid Mam- 
millaria angularis be considered a distinct species 











from tetraploid M. compressa; that diploid M. 
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dealbata and diploid M. elegans be considered distinct 
Species from tetraploid and octoploid M. Parkinsonii; 
that tetraploid M. prolifera from Haiti be considered 
a distinct species from hexaploid M. prolifera from 
Cuba. It is concluded that evolution Mammillaria has 
probably been accomplished by polyploidy to some 
extent, and to a greater extent by gene mutation and 
hybridity. 
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PHYTOGEOGRAPHICAL STUDIES IN THE 
NORTHERN PENINSULA OF MICHIGAN 
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The flora of the Northern Peninsula of Michigan 
includes at least 45 species of plants which have 
strikingly disjunct ranges. To account for the occur- 
rence of these plants, many of which have the main 
extent of their present range in western North Amer- 
ica, M. L. Fernald advanced the theory that they were 
one time widespread species which had survived Wis- 
consin glaciation on nunataks in the Keweenaw Penin- 
sula, It has been shown, however, that no part of 
northern Michigan excaped the last ice sheet, so the 
nunatak hypothesis is untenable, On the contrary, the 
occurrence of the “disjunct” plants can be otherwise 
explained if the developmental history of the entire 
flora is shown, 

For a detailed floristic analysis, the Keweenaw 
Peninsula and Isle Royale were chosen since these 
have been the most thoroughly botanized areas in the 
Northern Peninsula and because the former was 
readily accessible to the writer for further field 
study. Moreover, most of the disjunct species occur 
in one of these two areas or in both, The ranges of 
the known indigenous plants of these areas were 
mapped except for a group of 48 wide ranging species. 
Five major distribution patterns may be recognized 
as follows: (1) Artic-alpine (23 species including 
Empetrum nigrum, Poa alpina, Saxifraga tricuspidata, 
and Vaccinium uliginosum), (2) Boreal (447 species 
including Coptis groenlandica, Larix laricina, Picea 
glauca, Ribes hudsonianum, and Viburnum edule), (3) 
Temperate (189 species including Acer rubrum, Car- 
pinus caroliniana, Erythronoum albidum, Sanguinaria 
canadensis, and Ulmus americana), (4) Coastal plain 
(5 species including Ammophila breviligulata, Po- 
lygonella articulata, and Hudsonia tomentosa, and (5) 
Cordilleran (37 species including Carex praegracilis, 
Ribes setosum, and Chamerhodos nuttallii), The spe- 
cies constituting these patterns are broken down into 
equiformal progressive groups on the basis of the 
extent of their ranges. The terms used to designate 
the distribution patterns are self-explanatory except 
for the last. Fernald has been followed in using Cor- 
dilleran to apply to the plants of the northwestern 















































mountains of North America, especially the Rocky 
mountains, 

It is shown that the disjunct species fit into the 
continuous distribution patterns, It is believed by 
the author that they formerly occupied more or less 
continuous ranges which have become disrupted as a 
result of environmental change in some parts of the 
areas, Because of inbreeding and a depletion of the 
biotype stock some of'the plants have been prevented 
from colonizing outside the areas in which they have 
been restricted, 

It is shown that the largest number of “disjuncts” 
including such species as Woodsia oregana, Melica 
smithii, Festuca occidentalis, Rubus parviflourus, 
Ceanothus sanguineus, Oplopanax horridus, chilensis, 
Vaccinium membranaceum, and Adenocaulon bicolor 
fall into the Cordilleran distribution pattern, It is 
believed that the Cordilleran plants migrated east- 
ward during one of the interglacial periods or in 
post-Wisconsin times and that many of the species 
ranges later became disrupted by advances of the ice 
or as a result of aridity during a Xerothermic pe- 
riod which may have initiated the northern extensions 
of prairies, which provided no habitats suitable for 
many species, 
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THE DEVELOPMENT OF CALLUS 
AND REGENERATION OF ADVENTITIOUS 
BUDS FROM STEM CUTTINGS OF POPULUS 
NIGRA var. ITALICA 


(Publication No, 5092) 











Saymour Shapiro, Ph.D. 
University of Michigan, 1953 


Callus development and the regeneration of ad- 
ventitious buds were investigated in stem cuttings of 
Populus nigra var, italica, The cuttings were main- 








tained under a relatively constant environment in mu- 
seum display jars where they could be observed 
throughout the experimental period. 

In the first part of the study the anatomical 
changes elicited by wounding were investigated. 
Modifications were noted within twenty-four hours 
after preparation. These were mostly related to the 
changes in the state of turgor of the cells of the 
phloem, inner cortex and pith. In later stages the 
living cells of the xylem and outer cortex also be- 
came active. The first callus visible at the surface 
appeared after three days and was derived from the 
pith-medullary sheath region and from the vascular 
region. After six days a considerable body of ex- 
ternal callus had formed and the cells were changed 
for a large distance inward from the surface, In later _ 
stages tracheids and vessels were differentiated di- 
rectly from the parenchyma of the internal and ex- 
ternal callus. Vascular cambia were initiated in di- 
ferent parts of the callus by the transformation of 
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groups of callus cells. These eventually became 
united and joined the cambrium of the cutting. At- 
tempts to establish the callus of Lombardy poplar in 
continuing in vitro culture were unsuccessful. Pieces 
of cultured callus soon became hypertrophied and lost 
all meristematic ability. Possible reasons for this 
were discussed. 

In the second part of the study the origin and mor- 
phology of the adventitious buds were studied. Buds 
originated in the callus from a single superficial cell. 
Divisions of this cell produced a plate of eumeristem 
which later assumed the typical appearance of a stem 
primordium, Vascular connections developed between 
the buds and the cambium of the cutting, or the sec~ 
ondary cambia that originated within the callus. The 
growth patterns of the regenerated buds were found to 
differ in several ways from those of normal axillary 
buds. A number of atypical shoots were described in- 
cluding forms which bore no leaves or only rudimen- 
tary leaves and others in which stem development was 
insignificant but leaf development progressed to a 
considerable degree, The anatomy and vascular con- 
dition of the leafless type of regenerate was described 
in detail, 

Various aspects of the polar production of buds 
were investigated. Although bud production was most 
evident at the distal ends of cuttings, meristems did 
form at the proximal ends but were inhibited soon 
after they were produced, The polarity associated 
with bud production therefore appears to be due to 
inhibitory forces rather than to the absence of mer- 
istems at the base, When the production of buds at 
the distal end and at the nodes was repressed, buds 
developed into shoots at the base. Buds formed 
abundantly on all nodes that had been disbudded, A 
node at the base of a cutting developed shoots irre- 
spective of the presence of buds elsewhere on the 
cutting. 
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EFFECTS OF X-IRRADIATION ON THE GROWTH 
OF CERTAIN PLANT TISSUES IN VITRO 


(Publication No, 5100) 


Elizabeth Pieczur Sternheimer, Ph.D. 
University of Michigan, 1953 





A comparative study of the effects of x-irradiation 
on the growth of two types of undifferentiated plant 
tissues having unlimited growth capacity in vitro has 
been made, The plant tissues studied were two 
strains of sunflower crown gall tumor tissue, H13 and 
P2, and two strains of corn endosperm tissue, M1 and 
M2. 

Normal growth rates, x-irradiation sensitivity, 
growth rates at three irradiation dosage levels and 
the effect of irradiated tissue on the growth of non- 
irradiated tissue were investigated. The growth ob- 
tained in the tissues with the addition of the growth 





substance, indole acetic acid, after irradiation and 
that obtained in untreated irradiated tissues and un- 
treated non-irradiated tissues was measured in order 
to determine to what extent the initial effect of x-ir- 
radiation was the destruction of auxin. The effects of 
other growth substances, indole butyric acid, 2,4-di- 
chlorophenoxyacetic acid and naphthalene acetic acid 
were also studied in this respect. The effectiveness 
of glutathione as a protective agent against irradia- 
tion effects in the plant tissue cultures was tested. 

Growth rate studies of the four non-irradiated 
tissues revealed that strain M2 was the most rapidly 
growing strain. H13 had the slowest rate of growth. 
All four tissues showed a sensitivity to doses below 
000 r. Growth had almost ceased at 5000 r. There 
were no significant changes in growth up to 120,000 r. 
Growth rate studies showed that irradiation at 200, 
500 and 1000 r increasingly reduced the rate of 
growth. The effects became marked after ten days. 
Irradiated tissues of crown gall and corn endosperm 
did not produce a visible effect on the growth of non- 
irradiated tissue grown adjacent to it, 

The effect of the four growth substances was small 
and varied with the concentration of the growth sub- 
stance, the tissue and the dose of x-irradiation. The 
results would suggest that in some tissues the syn- 
thetic growth substances can improve growth to a 
small extent by replacing the auxin which has been 
destroyed by low doses of irradiation, But the irra- 
diation damage is not limited to auxin destruction and 
growth cannot be restored to normal by the simple ad- 
dition of a growth substance. 

From the results of experiments testing gluta- 
thione, it is concluded that as given to the tissues in 
these experiments, the substance did not act as a pro- 
tective agent against irradiation effects. 
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EFFECTS OF ULTRACENTRIFUGATION ON SEED 
GERMINATION AND SEEDLING DEVELOPMENT 


(Publication No. 4997) 


La Roy William Zell, Ph.D. 
State University of Iowa, 1953 


Studies were made of the effects of ultracentrifu- 
gation on germination of selected seeds of the family 
Leguminosae and of the effects of ultracentrifugation 
upon the radish seedling, Raphanus sativus L.. The 
radish seedling was studied with respect to survival 
and recovery from ultracentrifugal forces, and dis- 
placement of cellular contents with resulting effects 
on respiration and water intake. 

The ultracentrifuge used in these experiments was 
of the type originally designed by the Parisian scien- 
tists, Henriot and Huguenard, but refined for use in 
the science laboratory by J. W. Beams. Since the 
maximum, constant, operational pressure was 60 lbs., 
with the facilities available; the centrifugal force of 
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267,000 times gravity represented the maximum 
force attainable with the instrument used in these 
studies, 

Seeds of the family Leguminosae utilized in the 
germination study were Trifolium pratense L., Mel- 
ilotus officinalis (L.) Lam., and Medicago sativa L. 
The seeds were subjected to centrifugal forces rang- 
ing from 45,550 times gravity to 212,700 times grav-, 
ity for periods of 10, 15, and 20 minutes, These 
forces were sufficient to produce stresses and 
strains upon the seed coats of the seeds. The 
changes in the seed coats as a result of exposure to 
ultracentrifugal forces was followed by a slight in- 
crease in seed germination, 

Radish seedlings, after twenty-four hours of 
germination, were exposed to ultracentrifugal forces 
of 35,500 times gravity to 260,000 times gravity for 
periods of time varying from 10 minutes to 20 hours, 
All forces within this range of magnitude were suf- 
ficient to produce stratification of cellular compo- 
nents of the germinating seedlings. The displace- 
ment and stratification of cellular elements of the 
living radish seedlings was followed by a depressicn 
of the rate of respiration, recorded for a period of 
twenty-four hours after the exposure to ultracentrif- 
ugal forces. The exposure to ultracentrifugal forces 
of 200,000 times gravity for a period of 10 hours was 
accompanied by loss of much of the water imbided by 











the radish seedlings during germination, A rapid up- 
take of water lost during centrifugation accompanied 
the return of the radish seedlings to the moist ger- 
mination chambers, 

The radish seedlings were able to survive expo- 
sure to centrifugal forces as great as 267,000 times 
gravity for a period of 15 minutes; 260,000 times 
gravity for a period of 10 hours; and 176,000 times 
gravity for a period of 20 hours broken into two ex- 
posures of 10 hours each with an intervening recovery 
period of 14 hours. The subsequent growth of the 
plants from seedlings exposed to ultracentrifugal 
forces was markedly retarded, Retardation of growth 
was progressively greater as the magnitude and the 
duration of the exposure were increased, This sug- 
gests that the effects of ultracentrifugal forces upon 
the tissues of the radish plant may be a cumulative 
effect similar to the cumulative effects of X rays 
upon animal tissue cells, The recovery from expo- 
sure to centrifugal forces of great magnitude ap- 
peared to be rapid in cells of the meristematic re- 
gions of the seedling, but recovery was very slow 
and possibly never complete in the cells of non- 
meristematic tissue, 
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CHEMISTRY, GENERAL 
THE DESIGN AND CONSTRUCTION 
OF AN ELECTRON DIFFRACTION UNIT 
FOR GASES AND ITS APPLICATION TO ARGON 


(Publication No. 5006) 


Lawrence Sims Bartell, Ph.D. 
University of Michigan, 1952 


The purpose of this study was the design and con- 
struction of an improved electron diffraction unit for 
gases and its application to the scattering of fast 
electrons by argon, The diffraction unit incorporates 
a rotating sector to be used in conjunction with photo- 
graphic recording, and the range of electron expo- 
sures over the whole diffraction pattern is kept within 
the most sensitive region of response of the photo- 
graphic emulsion, The new instrument employs a 
self-biased electron gun and one magnetic lens, which 
provide a beam diameter of less than 20 microns at 
the photographic plate; a 20 power microscope facili- 
tates the critical operations of focussing and aligning 
the beam. Specimen-to-plate distances are available 
from 7 to 30 centimeters. The photographic plates 
are interpreted with the aid of a microphotometer 
records, thereby eliminating the visual inspection 


and interpretation which has been customary for un- 
sectored hegatives., 

The low secondary and extraneous scattering 
achieved in this instrument and the quantitative in- 
tensity data afforded by the sector-microphotometer 
technique have proved very successful in the study 
of gas molecules, affording a nearly tenfold increase 
in the precision of the determination of equilibrium 
interatomic distances and entirely new information on 
the amplitudes of thermal vibration of the atoms. 
While this application represented the initial purpose 
of the instrument, the very low background of extra- 
neous scattering made possible for the first time the 
study of the scattering of fast electrons by mona- 
tomic gases. The scattering of 40 kv electrons by 
arbon gas was recorded over the range 0.9)s?44. A 
procedure was devised for calibrating the response 
of photographic emulsions to fast electrons so that 
scattered intensities could be measured photometri- 
cally to the order of 1% or better. 

The feasibility of applying electron diffraction to 
the determination of the radial distribution of elec- 
trons in atoms was investigated and a method for de- 
ducing electron distribution from electron scattering 
data was proposed, An approximation to the electron 
distribution in argon was calculated from the experi- 
mental intensity data by making use of the Born scat- 
tering formula, The agreement between the resulting 
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curve and the Hartree calculation is quite satisfac - 
tory for radii greater than 0.15 angstrom units. The 
M shell is well defined and there is some indication 
of resolution of the K and L shells but the experimen- 
tal distribution is distorted at radii comparable to 
and smaller than the wave length of the incident elec- 
trons. This distortion is at least partially due to er- 
rors introduced by the use oi the Born approximation, 


Microfilm copy of complete manuscript of 77 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-526, 


THE HEAT OF VAPORIZATION OF MERCURY 
(Publication No. 5009) 


Alvin Francis Beale, Jr., Ph.D. 
University of Michigan, 1952 


A reliable, direct determination of the heat of va- 
porization of mercury was desirable to clarify and to 
complete the thermodynamic data for this transition 
of this important liquid, and to elucidate the degree of 
imperfection of its vapor. The problem also provided 
- an opportunity to study the applicability of adiabatic 

calorimetry to transitions at moderately high tem- 
peratures, 

To measure the energy involved in the transition 
of mercury from the liquid to the vapor state, a mild 
steel calorimeter with an entrant heater well was op- 
erated adiabatically through the use of a shield which 
was provided with controlled heaters, The calorim- 
eter was housed in an evacuated container which 
made thermal contact with a cast aluminum, aneroid 
thermostat. A stainless steel throttle valve was used 
to regulate the rate of vaporization of the mercury. 

The heat of vaporization of mercury was deter- 
mined by weighing the quantity of mercury vaporized 
upon the addition of a measured quantity of electrical 
energy. Corrections were made for the energy ex- 
pended in heating the calorimeter and in thermal in- 
teraction with the surroundings by radiation and by 
conduction through the electrical lead wires and the 
connecting tube. The table below lists the mean 
values of the observed molal heats of vaporization at 
the centigrade temperatures indicated and the stand- 
ard deviation of the mean at each temperature. 


t, °c OH,(cal. mol. “% 
195 13,846 + 21 
212 13,804 7 5 
231 13,778 + 13 


249 13,754 = 22 


An expression for the molal heat of vaporization 
of mercury as a function of temperature between 463° 
and 633° K, AHy(cal. mol. 1) = 14,765 - 2.611T + 
1.80 x 10 ~372 - 0.97 x 10-673. was obtained from 
the observations of this research and the heat capac- 
ity data of Douglas, Ball, and Ginnings (1951). This 
expression is subject to a standard deviation of ap- 
proximately two tenths of one per cent, 

The following conclusions were attained as a 


result of this study: (1) A directly determined value 
of the molal heat of vaporization was made with a 
standard deviation of + 23 calories. (2) The value for 
the molal heat of vaporization extrapolated to the 
normal boiling point is consistent with the cruder di- 
rect determination of Kurbatov (1903). (3) The value 
of the molal heat of vaporization of mercury deter- 
mined at the normal boiling point is consistent within 
the limits of the accuracy of the method used to de- 
rive a value from spectroscopic data. (4) The value 
for the molal heat of vaporization is consistent with 
that obtained from vapor pressure data adequately 
corrected for the gas imperfection. (5) The data de- 
termined in this research are in accord with heat 
capacity data. (6) The apparent gas imperfection 
found in this work and treated by the method of Curtis 
and Hirschfelder (1942) indicates a degree of dimeri- 
zation (four per cent at the normal boiling point) con- 
sistent with vapor density measurements and with 
spectroscopic data. (7) The data determined in this 
research yield an apparent entropy for solid mercury 
at absolute zero of -0.05 cal. mol. -1 deg, -1 which 

is in accord with the third law of thermodynamics 
well within the limits of the experimental errors of 
the data involved. (8) The success of this investiga- 
tion also indicates that adiabatic calorimetry is 
adaptable to the study of transitions within the tem- 
perature range of this research. 
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AN INVESTIGATION OF THE RELATIONSHIP 
OF THE OLEOPHOBIC PROPERTIES 
TO THE ARRANGEMENT OF THE MOLECULES 
IN FATTY ACID FILMS 
ADSORBED FROM SOLUTION 


(Publication No. 5013) 


Wilbur Charles Bigelow, Ph.D. 
University of Michigan, 1952 


A number of polar organic compounds which are 
structurally similar to stearic acid adsorb from so- 
lution in hydrocarbon solvents on to the surfaces of 
solids to form films whicli are not wetted by the so- 
lutions or by hydrocarbon liquids, In these films the 
organic molecules are attached to the solids by their 
polar groups and stand upright so that only their hy- 
drocarbon chains are exposed in the surfaces of the 
films. This raises some interesting questions con- 
cerning the inability of hydrocarbon liquids to wet the 
films, and the suggestion that these “oleophobic” 
properties are due to the arrangement of the ad- 
sorbed molecules has lead to this investigation. 

Films of six different fatty acids and of two mono- 
glycerides were studied, The films were deposited 
on the surfaces of glass microscope slides by ad- 
sorption from cetane (n-nexadecane) solutions and 
were examined by electron diffraction for variations 
in their structures produced by variations in the 
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method of preparation or in subsequent treatments. 
To determine the extent of variations in their oleo- 
phobic properties, advancing contact angles of crops 
of cetane placed on the films were measured; the 
oleophobic properties decrease as the contact angles 
decrease, 

Contact angles of 44 +1° were observed on films 
of each of the different fatty acids when sufficiently 
concentrated solutions were used in their prepara- 
tion. Immersing the films in pure cetane to dissolve 
some of the adsorbed molecules and thereby reduce 
their average surface density produced large de- 
creases in the contact angles. Evidence was also ob- 
tained indicating that factors involved in the prepara- 
tion of the films such as (a) the concentrations of the 
solutions of polar compounds, (b) the solubility of the 
polar compounds, (c) the time of immersion, and (4) 
the nature of the substrate surfaces, also affect the 
density of the films and therefore their oleophobic 
properties. Variations in the average surface density 
of the films did not produce detectable changes in the 
orientation of the adsorbed molecules, 

The average tilt of the molecules in the films 
from the normal to the surfaces was found to in- 
crease from about 2° for arachidic acid to about 8° 
for myristic acid. The average tilt of the molecules 
in the monoglyceride films was nearly four times that 
for molecules in films of acids of the same length. 
These variations in the orientation of the adsorbed 
molecules did not produce appreciable changes in the 
contact angles. 

From these results it was concluded that the ori- 
- entation of the adsorbed molecules does not exert an 
appreciable effect on the oleophobic properties of the 
films although variations in the average surface den- 
sity of the adsorbed molecules appears to be of major 
importance in this respect, 
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DIELECTRIC POLARIZATION OF 
PROPANE, THE BUTANES, 
AND THE PENTANES 


(Publication No. 5039) 


Henry Walter Habgood, Ph.D. 
University of Michigan, 1952 


The purpose of this investigation was to measure 
the dielectric constants of the hydrocarbon gases, 
propane, normal and isobutane, as well as normal, 
iso- and neo-pentane. Of particular interest was the 
establishment of a temperature dependence of the 
molar polarizations, P, which would show the pres- 
ence of permanent dipole moments. The available P 
values for a few paraffin hydrocarbons in the vapor 
state do not show any conclusive temperature depend- 
ence, 

An apparatus of the heterodyne beat type operat- 
ing at a frequency of 10° cycles per second was 


constructed and calibrated, Measurements were made 
on very pure samples of the hydrocarbons, each at 3 
to 6 temperatures in the range 298° to 437°K and at 
pressures between 100mm. and 400 to 700 mm. Cor- 
rections were made for deviations from the ideal gas 
law and for the effects of inductance and of deforma- 
tion in the sample condenser, 

A well-defined temperature dependence was found 
for the molar polarizations of isobutane and isopen- 
ry The P values for isobutane fit the equation: 

= (20.69 - = 0.03) + (108 - 10) /T cc. which ooere- 
cal to a permanent dipole moment, w= 0, 13 + 0.01 
Debyes. For isopentane, the P values from a smaller 
number of experiments fit the equation P = 
(25.28 + 0.04) + (75 7 16)/T cc. which leads to the 
rounded-off value for LH = 0.1 D. 

For propane, measurements at 3 temperatures 
gave an indication of a temperature dependence which 
would permit a dipole moment not greater than 0.1 D. 
The average molar polarization of 16.07 + 0.04 cc. is 
in satisfactory agreement with the results of two pre- 
vious investigators which also do not contradict the 
presence of a slight dipole moment, 

For the other compounds, molar polarizations to- 
gether with the maximum admissible dipole moments 
are as follows: normal butane, P = 20. 70 = 0.01 cc., 
H <0.05D.; normal pentane, P = 25.52 = 0.02 cc., 

Hu <0.07 D.; neopentane, P = 25.39 + 0.01 cc., Hu 
< 0.05 D. 

The observed temperature dependence of P for 
isobutane and isopentane is shown to be too large to 
be due to variations of the electronic or atomic po- 
larization and the conclusion of the presence of 
permanent dipole moments is therefore justified. 
These dipole moments are brought into relationship 
with the reactivities and infra-red adsorption in- 
tensities of paraffin hydrocarbons and with their for- 
mulation according to the quanticule theory. 
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THE REACTIONS OF 
1-OXO-1,2,3,4,9,10-HEXAH YDROPHENANTHRENE 
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Milton David Heller, Ph.D. 
University of Michigan, 1952 


The purpose of this investigation was to prepare 
and study the reactions of 1-oxo-1,2,3,4,9,10-hexa- 
hydrophenanthrene (I) in order to determine its ap- 
plicability to a synthesis of desoxyestrone and 
desoxyisoequilin-A, compounds closely related to the 


female sex hormones. 
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A restudy was made of the preparation of 1-oxo- 
1,2,3,4,9,10-hexahydrophenanthrene so that large 
amounts could be readily synthesized, This involved 
the investigation of the preparation of a-tetralone by 
the chromic anhydride and t-butyl chromate oxidation 
of tetralin and the application of the bromocrotonate 
Reformatsky reaction on a-tetralone, 

The availability of position 2 of the starting com- 
pound as a point of attachment for at least one carbon 
atom and for a potential angular methyl group was 
explored, Formation of methyl 1-oxo-1,2,3,4,9,10- 
hexahydrophenanthrene-2-glyoxalate and pyrolytic 
carbonylation gave 2-carbomethoxy-1-oxo-1,2,3,4,9, 
10-hexahydrophenanthrene in low yield. A better 
preparation of the latter compound consisted of 
reacting the sodio derivative of I formed by triphen- 
ylmethylsodium or sodamide with carbon dioxide fol- 
lowed by esterification. An attempt at carbometh- 
oxylation using sodium hydride failed, although it 
succeeded with 1-oxo-1,2,3,4-tetrahydrophenanthrene. 
Methylation gave the important intermediate 2-carbo- 
methoxy-2-methyl-1-o0xo-1,2,3,4,9,10-hexahydrophe- 
nanthrene. 

Decarboxylation of 2-carbomethoxy-2-methyl-1- 
oxo-1,2,3,4,9,10-hexahydrophenanthrene afforded 2- 
methyl-1-oxo-1,2,3,4,9,10-hexahydrophenanthrene. 
This compound was also made by a modification of 
the Sen-Mondal method on 2-hydroxymethylene-1- 
oxo-1,2,3,4,9,10-hexahydrophenanthrene, 

A series of Reformatsky reactions with methyl 
bromoacetate followed by dehydration and hydrolysis 
were made in order to test the susceptibility of po- 
sition 1 of the three previously mentioned hexahydro- 
phenanthrones for the attachment of a two carbon side 
chain for a potential D ring synthesis. These reac- 
tions with 1-oxo-1,2,3,4,9,10-hexahydrophenanthrene 
formed 1,2,3,4,9,10-hexahydro-1-phenanthrylidene- 
acetic acid, with 2-methyl-1-oxo-1,2,3,4,9,10-hexa- 
hydrophenanthrene they gave 2-methyl-1,2,3,4,9,10- 
hexahydro-1-phenanthrylideneacetic acid, and with 
2-carbomethoxy-2-methyl-1-oxo-1,2,3,4,9,10-hexa- 
hydrophenanthrene they yielded a stereoisomer of 
2-carboxy-2-methyl-1,2,3,4,9,10-hexahydro-1-phe- 
nanthrylideneacetic acid. Dehydration of the latter 
compound in boiling acetic acid yielded the anhydride. 

Another possible attack on the 2 carbon atom of 
1-oxo-1,2,3,4,9,10-hexahydrophenanthrene by treat- 
ment of 2-hydroxy-methylene-1-o0xo-1,2,3,4,9,10- 
hexahydrophenanthrene with hydroxylamine hydro- 
chloride followed by basic cleavage was explored. 
Only a small amout of the desired 2-cyano-1-oxo-1, 
2,3,4,9,10-hexahydrophenanthrene was realized. The 
major product was 2-cyano-1-hydroxy-9,10-dihydro- 
phenanthrene, An attempt to follow Bardhan’s pro- 
cedure to open the alicyclic ring of 2-hydroxymethyl- 
ene-1-oxo-1,2,3,4-tetrahydrophenanthrene failed. 

Reduction of the 4a,10a-double bond of the hexa- 
hydrophenanthrones was studied for the purpose of 
synthesizing an octahydrophenanthrone system suit- 
able for use in a steroid synthesis, Catalytic reduc- 
tion of 1-oxo-1,2,3,4,9,10-hexahydrophenanthrene 
afforded a small amount of cis 1-oxo-1,2,3,4,4a,9,10, 
10a-octahydrophenanthrene, identified through its 
2,4-dinitrophenylhydrazone, and presumably a large 


amount of the corresponding alcohol, which yielded 
more ketone when subjected to an Oppenauer oxida- 
tion. Oximation brought about isomerization to give 
the oxime of trans 1-oxo-1,2,3,4,4a,9,10,10a-octa- 
hydrophenanthrene. This trans ketone was also iden- 
tified through its 2,4-dinitrophenylhydrazone, 
Reduction of 1-oxo-1,2,3,4,9,10-hexahydrophenanthrene 
with 2% sodium amalgam gave only trans 1-oxo-1,2,3, 
4,4a,9,10,10a-octahydrophenanthrene. The sodium 
amalgam method was also used to reduce 2-methyl- 
1-oxo-1,2,3,4,9,10-hexahydrophenanthrene to trans 
2-methyl-1-oxo-1,2,3,4,4a,9,10,10a-octahydrophe- 
nanthrene, 

Ultra-violet absorption spectra of several of the 
above mentioned compounds were recorded to show 
correlations with the structures and to help identify 
the products, 
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SYNTHESIS OF SOME SUBSTITUTED 
CYC LOHEXENONES 


(Publication No. 5054) 


Samuel Kaufman, Ph.D. 
University of Michigan, 1952 


The purpose of this investigation was the synthesis 
of compounds which could lead to the “A” and “B” 
rings of the alicyclic steroid skeleton, and eventually 
to the goal of total synthesis of an alicyclic steroid 
structure. 

The results of this investigation can be divided 
into three principle categories: 

A. Syntheses involving the use of dihydroresorcinol 

B. Syntheses involving diethyl B -ketopimelate 

C. Syntheses involving diethyl B -ketoadipate. 


A. Syntheses Involving Dihydroresorcinol. 





Some progress has been made in the use of di- 
hydroresorcinol as a starting material for the synthe- 
sis of steroids. 

Dihydroresorcinol reacted with diazomethane to 
give the enol methyl ether, On reaction with dimethyl 
oxalate, this ether formed a crystalline glyoxalate. 
All attempts to decarbonylate this compound to the 
corresponding B -ketoester were unsuccessful, How- 
ever, mild acid hydrolysis resulted in the formation 
of a lactone, 

Dihydroresorcinol, on reaction with the methiodide 
of the Mannich base of acetone formed 2-(3-ketobutyl) 
-1,3-cyclohexanedione, a compound which should 
undergo cyclization to the “A” and “B” rings of the 
alicyclic steroids without the angular methyl group. 


B. Syntheses Involving Diethyl B -Ketopimelate, 





By this approach it was possible to obtain a com- 
pound which incorporates the “A” and “B” rings of 
the alicyclic steroids, including the angular methyl 


group. 
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With ammonia diethyl B -ketopimelate formed 4,5- 
dihydro-2-pyridone-6-acetamide. With the methio- 
dide of the Mannich base of acetone the keto ester 
was transformed into diethyl a -(3-ketobutyl)- 8-keto- 
pimelate, Methylation yielded diethyl & -methyl-a- 
(3-ketobutyl)- 3-ketopimelate, which was cyclized to 
6-methyl-6-carbethoxy-3-keto- 4 -cyclohexenebuty- 
rate by means of a phosphoric acid cyclization, Cy- 
clization with piperidine-piperidine acetate some- 
times resulted in a mixture of piperidine amides. A 
Dieckmann type cyclization on ethyl 6-methyl-6-car- 
bethoxy-3-keto- 4 -cyclohexenebutyrate resulted in 
the formation of somewhat impure 9-methyl-2-car- 
bethoxy-1,6-diketo- 4°°-octalin, which has the struc- 
ture of the “A” and “B” rings of testosterone and 
progesterone, 

When the reaction of diethyl 8 -ketopimelate with 
the methiodide of the Mannich base of acetone was 
extended to 12 hours or more, cyclization occurred 
to give ethyl 6-carbethoxy-3-keto- 4-cyclohexene- 
butyrate which presumably can be cyclized to the 
same bicyclic ring system without the angular methyl 
group, which may also be obtained from dihydrores- 


orcinol, 
C. Syntheses Involving Diethyl B -Ketoadipate. 


Diethyl 8 -katoadipate reacted with the methiodide 
of the Mannich base of acetone to give diethyl a -(3- 
ketobutyl)-B-ketoadipate. A piperidine-piperidine 
acetate aldol type condensation yielded two fractions: 
The first apparently was the piperidine amide of 6- 





methyl-6-carbethoxy-3-keto- 4“-cyclohexenepropionic 
acid; the second fraction may be 7-carbethoxy-9- 
methyl-A’-3,6-diketohexanhydro-indene. 
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PHYSICAL STUDIES OF SOME HIGH POLYMERS 
(Publication No, 5153) 


Joseph Robison McLoughlin, Ph.D. 
Princeton University, 1951 


Thermoplastic high polymers have two distinct 
regions of behavior, one above the transition and one 
below the transition. A great deal of work has gone 
into the study of the mechanism of flow of such poly- 
mers under stress in the first of these two regions 
and from this work has come an understanding of the 
chemical and physical processes involved in that flow. 
Instead of measuring creep, change in length with 
constant load, the technique of measuring change in 
force at constant extension has been used extensively. 
By this method of study, the chemical processes in- 
volved in the oxidation of rubbers have been studied 
and the physical results interpreted. The purely 
physical process of fléw in linear amorphous poly- 
mers has been thoroughly studied using polyisobutyl- 
ene as the subject for examination, A begining has 
also been made toward understanding the processes 


involved in the flow or stress relaxation of this poly- 
mer within the transition region, 

The work presented here extends the use of the 
technique of stress relaxation from the study of pol- 
ymers above their transition to study within the 
transition region and below it, 

In order to carry out these investigations below 
the transition temperature, in the region where 
thermoplastic high polymers have a high modulus and 
low extensibility, it was necessary to devise instru- 
ments capable of measuring load changes without 
changing the extension of the sample. A description 
of a type of instrument suitable for use of this kind is 
given, This instrument includes a method of convert- 
ing the loads measured to an electrical e.m.f, and 
recording that e.m.f. with a recording potentiometer, 
The method is equally well adapted to the study of 
polymers in the region above their transition tem- 
perature where they have a low modulus and high 
extensibility. 

In addition to the study of certain high polymers 
by measurement of stress relaxation, birefringence 
measurements on these polymers were undertaken, 
The method of measuring birefringence is outlined 
and a diagram of the equipment is included. 

~ress relaxation data on the linear amorphous 
polymer, polymethyl methacrylate, are presented 
from a temperature, 40°C., well below its transition 
to a temperature, 175° C., well above the transition. 
A general method of presenting the data has been de- 
vised which simplifies it and enables the variation of 
mechanical properties with all times and tempera- 
tures to be characterized by one curve plotted on a 
log-log scale, 

The probable mechanism of the relaxation of 
stress in the various temperature regions is dis- 
cussed, Above the transition, the process of viscous 
flow may be complicated by the presence of the chem- 
ical process of degradation by depolymerization, 
Within the transition range, the process is evidently 
one of a rapid shifting of the mechanism of strain 
from a distortional type to an orientational (uncoiling 
of long chains). Below the transition, the mechanism 
of flow is still not clear but it appears to be very 
closely connected with the amount of free volume 
within the sample, This has been postulated to ex- 
plain the very large differences in stress relaxation 
rates observed in samples pretreated by cooling at 
different rates through the transition. 

The results of relaxation of birefringence meas- 
urements in polymethyl methacrylate at temperatures 
below the transition have been interpreted, tentatively, 
in terms of an ordering or partial crystallization in 
the polymer. The reasons for this interpretation are 
given, partly based on analogous results obtained with 
polytrifluorochloroethylene, 

A study of stress relaxation of polytrifluorochloro- 
ethylene from 30° C, to 190° C. is also presented, 
The pattern does not resemble those for polymethyl 
methacrylate and polyisobutylene, Birefringence 
data are also presented, The results are interpreted 
in terms of partial crystallization of the polymer 
which is confirmed by x-ray diffraction studies and 
the appearance of turbidity on cooling slowly. 
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A study of relaxation of stress in a special sili- 
cone rubber is presented, The stress relaxation is 
found to be very sensitive to humidity, being very 
much faster at low humidity than at high humidity. 
The addition of pyridine was also found to slow down 
the rate of stress relaxation, The role of water or 
pyridine is interpreted as a blocking agent to prevent 
residual amounts of acid catalyst from causing de- 
gradation of the chains. Low vapor pressures of 
sulfuric acid are found to catalyze the degradation. 
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SYNTHESES OF VINYLOGS 

OF KNOWN PLANT GROWTH REGULATORS 
AND SYNTHESES AND REACTIONS 

OF SOME SUBSTITUTED CYCLOHEXENONES 
AND CYCLOHEXANE-1,3-DIONES 


(Publication No, 5077) 


Terrell Clay Myers, Ph.D. 
University of Michigan, 1952 


The work of this investigation consists of two un- 
related problems which are abstracted separately. 


Syntheses of Vinylogs of Known Plant 
Growth Regulators 


This portion of the investigation ‘c concerned with 
the preparation of vinylogs of plant growth regulators 
with the view that a study of the physiological activity 
of such compounds might help to clarify the mechan- 
ism of growth regulation in plants. Syntheses were 
developed for cis and trans /-2,4-dichlorophenoxy- 
crotonic acid, vinylogs of the plant growth regulator 
Y-2,4-dichlorophenoxyacetic acid, and for trans 
y-2-naphthoxycrotonic acid, a vinylog of the plant 
growth regulator 2-naphthoxycrotonic acid, These 
compounds were prepared by the condensation of 
methyl ¥-bromeccrotonate with (A) 2,4-dichloropheno‘ 
and (B) 2-naphthol. 

(A) Methyl ¥-bromocrotonate was allowed to re- 
act with 2,4-dichlorophenol under two sets of experi- 
mental conditions; (1) at room temperature with po- 
tassium hydroxide in moist methanol, and (2) at reflux 
temperature with sodium methoxide in dry methanol. 
Condition (1) produced trans methyl ¥ -2,4-dichloro- 
phenoxycrotonate whereas condition (2) resulted in a 
mixture of the cis and trans methyl esters, Saponifi- 
cation of either product with base yielded a mixture 
of cis and trans Y-2,4-dichlorophenoxycrotonic acid, 
Similar treatment of either acid with base caused 
partial isomerization to a 3:1 equilibrium mixture of 
the cis and trans acids. 

(B) The reaction of 2-naphthol and methyl Y -bro- 
mocrotonate was carried out under three sets of ex- 
perimental conditions; (1) and (2), as above, and (3) at 
reflux temperature with dry solium methoxide in ben- 
zene, Condition (1) gave trans methyl Y -2-napthoxy- 
crotonate and an uncharacterized ester to which an 
































Y-naphthodihydrofuran structure has been tentatively 
assigned, Both of these esters were converted to 
their corresponding acids upon basic hydrolysis. 
Condition (2) yielded a liquid-solid mixture which was 





directly hydrolysed with base to a mixture of trans 
Y¥-2-naphthoxycrotonic acid and the acid correspond- 
ing to the uncharacterized ester. Condition (3) pro- 
duced only the byproduct ester. 

The structures of all of the crotonic acids were 
established through infrared absorption spectra of the 
esters and by hydrogenation of each of the acids to the 
corresponding known butyric acids, Their configura- 
tions were arrived at mainly through consideration of 
their infrared spectra, the trans esters having an ab- 
sorption peak at 10.35 microns which is reported to be 
characteristic of the trans form of the CHR = CHR 
system, 














Syntheses and Reactions of Some Substituted 








Cyclohexenones and Cyclohexane-1,3-diones 


(A) Use of cyclohexane-1,3-dione, A study was 
made of some of the fundamental reactions of this 
readily available compound because of its synthetic 
potentialities in the field of steroid chemistry. Spe- 
cial attention was given to reactions whereby the 
carbonyl groups and the active methylene group could 
be used preferentially. Cyclohexane-1,3-dione was 
converted to 2-methylcyclohexane-1,3-dione by alkyl- 
ation with methyl iodide; to 2-cyanoethylcyclohexane- 
1,3-dione by cyanoethylation; and to 3-methoxy-4- 
cyclohexenone by reaction with diazomethane. The 
synthesis of methyl 3-oxo-A’-cyclohexeneacetate was 
accomplished through the Reformatsky reaction be- 
tween 3-methoxy-4’-cyclohexenone and methyl bro- 
moacetate. 

(B) Michael reaction on 2-methyl-4-cyclohexenone. 
Three equivalents of diethylmalonate were allowed to 
react with 2-methyl-4’-cyclohexenone at room tem- 
perature under two sets of conditions, (1) with 0,14 
equivalents of sodium ethoxide in ethanol, and (2) with 
1 equivalent of the same base. 

Condition (1) gave diethy. 2-methyl-3-oxocyclo- 
hexanemalonate which was hydrolysed and decar- 
boxylated to cis and trans 2-methyl-3-oxocyclohex- 
aneacetic acid. Condition (2) yielded a mixture of 
diethyl 2-methyl-3-oxocyclohexanemalonate and 
ethyl 2-methyl-3-oxo-4-carbethoxycyclohexaneacetate. 
The mixture of esters was hydrolysed and decar- 
boxylated to a mixture of cis and trans 3-oxo-2-meth- 
ylcyclohexaneacetic acid. 

In one case the Michael condensation-hydrolysis 
sequence gave rise to a byproduct which is postulated 
to be the lactone of 2-hydroxy-2-methylcyclohexyl- 
idinemalonic acid. 

The literature on Michael reactions involving 




















£4 -cyclohexenones is reviewed. 
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THE THEORY 
OF THE DIELECTRIC PROPERTIES OF ICE 


(Publication No. 5168) 


John Anthony Schellman, Jr., Ph.D. 
Princeton University, 1952 


A brief historical account of the theories of the 
dielectric properties of condensed phases is given 
which emphasizes the change in viewpoint introduced 
by each theory and ends with a derivation of the Kirk- 
wood equation. Experimental results on the structure 
and dielectric properties of ice are reviewed, 

The application of the Kirkwood theory to ice and 
water requires the knowledge of the average dipole 
moment of a water molecule in the condensed phase 
and of the Kirkwood factor g, which may be defined as 
the ratio of the moment of a small sphere containing 
a fixed molecule at its center to the moment of a sin- 
gle molecule. Severa] methods of determining the 
dipole moment are discussed, A point dipole and a 
point charge model are used in the evaluation of g, 
The point dipole model is found to give a poor repre- 
sentation of the electrical interactions between hy- 
drogen bonded molecules, The point charge model 
does not lead to a successful calculation of the dielec- 
tric constant of ice if the interaction of the fixed mol- 
ecule with its four nearest neighbors are considered 
separately, Its failure is attributed to the restric- | 
tions imposed on a molecule in ice by its environ- 
ment, 

A method of calculation is proposed which at-— 
tempts to take into account this influence of the en- 
vironment, This method leads to a fairly successful 
calculation of the dielectric constant and predicts that 
second nearest neighbors make a negligible contribu- 
tion to the g-factor, It is shown that this implies that 
the moment of a water molecule in ice is at least 40% 
larger than its value in the gas, Several numerical 
calculations are performed to support the validity of 
the approximations used in the calculation of g. The 
results of these calculations can be used to predict 
the qualitative behavior of the static dielectric con- 
stant of both ice and water in the temperature range 
investigated by Cole and Auty and by Wyman. 

A critical discussion is given of all mechanisms 
for the change of polarization of ice which have been 
found in the literature. It is concluded that the proton 
transfer mechanism is not consistent with experi- 
mental fact. A mechanism is proposed which con- 
sists in the consecutive rotation of individual mole- 
cules, made possible by lattice defects, 
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ENTROPY FACTORS IN CHELATION 
(Publication No, 5098) 
Clark Ghael Spike, Ph.D. 
University of Michigan, 1953 


The purpose of this investigation was to determine 
the relative importance of entropy and enthalpy fac- 
tors in their contribution to the increased stability of 


Chelate coordination compounds over comparable non- 


chelate complexes. The method of approach was to 
calculate from the measured temperature dependence 
or the equilibrium constants the thermodynamic 
functions: AF° —a measure of the stability, AH° —a 
measure of the binding energy, and AS° — a measure 
of the entropy effects contributing to the stability of 
the complex. 

The dissociation constants of the ethylenediamine 
and ammonia complexes of Cdt*, Zn**, and Cu** and 
the methylamine complex of Cd** were determined at 
a series of temperatures from 10° to 40°C. The 
method of Bjerrum, which involves titration of the 
metal ion with the amine and measurement of the pH 
at frequent intervals, was used for determining the 
constants. From the information obtained, AF° ,AH’, 
and AS° were calculated for the dissociation pro- 
cesses. Comparisons were made principally between 
complexes in which one ethylenediamine molecule or 
two ammonia or methylamine molecules were coordi- 
nated to the same metal ion, The data indicate that 
the heat of formation of the ethylenediamine complex 
of Cd** is the same as for the corresponding meth- 
ylamine complex, The greater stability of the che- 
late complex is therefore due entirely to entropy 
factors, the bond strength remaining the same. 

In order to prevent precipitation of the hydroxides 
in carrying the comparison to other metal ions, am- 
monia was substituted for methylamine as the mono- 
dentate ligand. The heats of formation of the ethyl- 
enediamine complexes of Cd** and Zn*t were 
approximately the same as for the corresponding 
ammonia compleses, thus increase in stability through 
chelation is again due to entropy factors. 

In the case of the Cut* complexes, however, the 
difference in stability between the chelate ethyl- 
enediamine complex and the non-chelate ammonia 
complex was approximately three times as great as 
for the corresponding Zn** and Catt complexes, 
This large increase in stability was found to be due 
to increased heat of formation as well as to entropy 
factors, Available evidence therefore indicates that 
chelation in the Cutt complexes, unlike the Zn** and 
Cd** complexes, results in increased bond strength. 
It is significant that the contribution of entropy fac- 
tors to the greater stability of the Cu** chelates is 
approximately the same as for the other systems 
studied, 

The entropy effects involved in chelation have 
been interpreted in terms of a physical model which 
indicates, within the limitation of certain approxi- 
mations, that the increase in stability due to entropy 
effects is inversely proportional to the logarithm of 
the length of the chelating ligand, and is independent 
of the metal ion, 
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An interesting relationship has also been noted in 
reference to the thermodynamic values for the acid 
dissociation of the amines studied, The limited data 
obtained indicate that entropy factors may be more 
instrumental in determining the relative basic 
strengths of the amines toward the proton in aqueous 
solution than is the inductive effect of a methyl or 
methylene group attached to the nitrogen atom. 
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THE SYNTHESIS OF SUBSTANCES 
RELATED TO STEROIDS 


(Publication No, 5112) 


Raymond George Wilkinson, Ph.D. 
University of Michigan, 1953 


PART I: SYNTHESIS OF | 
B-3,4-DIHYDRO-1-NAPHTHYLETHYL ALCOHOL 








Previously reported attempts at preparing 63,4- 
dihydro-1-naphthylethyl alcohol (I) have failed. Since 
it was hoped that this unsaturated alcohol would be an 
intermediate for a large scale synthesis of substances 
related to the estrogenic hormones, the reactions 
leading up to it were restudied carefully. 

First a study was made of the preparation of 1- 
tetralone by the chromic anhydride oxidation of tet- 
ralin both in a batch process and in a film reactor, 
The latter procedure, which might be adaptable to a 
continuous operation, was not found to give better 
yields and was less convenient than the batch oxida- 
tion. Purest 1-tetralone was obtained most conven- 
iently by using a large excess of tetralin, which was 
readily recovered, 

A Reformatsky reaction with 1-tetralone and ethyl 
bromoacetate followed by dehydration according to 
the method described in the literature yielded ethyl 
3,4-dihydro-1-naphthylacetate (II), which was sapon- 
ified to 3,4-dihydro-1-naphthylacetic acid (II). 

This acid (III) was reduced by lithium aluminum 
hydride to B -3,4-dihydronaphthylethyl alcohol (I) in 
quantitative yield. The same unsaturated alcohol was 
obtained in a lower yield by the same reduction of the 
ester (II). That the double bond was still present in 
this alcohol (I) was shown by its ultra-violet absorp- 
tion spectrum and by its reactions. The survival of 
the double bond in this reduction is in contrast to the 
results of the sodium and alcohol reduction of II which 
has been reported to Saturate the double bond, 

A number of attempts at dehydrating B -3,4-dihy- 
dro-1-naphthylethyl alcohol to 1-vinyl-3,4-dihydro- 
naphthalene were unsuccessful, 


PART II: SYNTHESIS OF CIS AND TRANS 
dl-D-HOMODESOXYEQUILENIN. EPIMERIZATION 
OF THE TRANS ISOMER WITH PALLADIUM. 


A vinylogous Reformatsky reaction with 1-oxo-2- 
methyl-2-carbomethoxy-1,2,3,4-tetrahydrophenan-~ 
threne and methyl Y -bromocrotonated resulted in 











methyl Y -2-methyl-2-carbomethoxy-1-hydroxy- 
1,2,3,4-tetrahydro-1-phenanthrylcrotonate (IV). This 
Reformatsky ester (IV) was dehydrated by mild 
methods to methyl 7 -2-methyl-2-carbomethoxy- 
1,2,3,4-tetrahydro-1-phenanthrylidenecrotonate (V). 
Saponification yielded the corresponding diene-diacid 
which decarboxylated on heating or under the influ- 
ence of hot acids to Y -2-methyl-1,2,3,4-tetrahydro- 
1-phenanthrylidene crotonic acid, These unsaturated 
compounds were found to be quite opaque in the near 
ultra-violet region and their light absorption char- 
acteristics are given. 

Catalytic hydrogenation of the Reformatsky ester 
(IV) removed the butyric acid side chain from the 
phenanthrene nucleus to give, after saponification, 
1-hydroxy-2-methyl-2-carboxy-1,2,3,4-tetrahydro- 
phenanthrene. Hydrogenation of the diene-diester (V) 
foliowed by hydrolysis yielded a mixture of cis- and 
trans- 7 -2-methyl-2-carboxy-1,2,3,4-tetrahydro- 
1-phenanthrenebutyric acid (VI and VII). 

These same acids (VI and VII) were produced 
when Arndt-Eistert reactions were applied to the 
propionic acid side chains of the cis- and trans-forms 
of methyl B -2-methyl-2-carbomethoxy-1,2,3,4-tet- 
rahydro-1-phenanthrenepropionate. Since the latter 
esters had been previously used for the synthesis of 
dl-desoxyisoequilenin and dl-desoxyequilenin re- 
spectively, the configurations of the two acids (VI and 
VII) were proven. 

Cyclizations of the diesters of the two acids (VI 
and VII) by the Dieckmann method, followed by hy- 
drolysis and decarboxylation, afforded dl-D-homo- 
desoxyisoequilenin (VIII) and dl-D-homodesoxy- 
equilenin (IX) respectively. The evidence for 
assigning the cis-configuration to the former (VIII) 
and the trans-configuration to the latter (IX0 is given. 

When dl-D-homodesoxyequilenin (IX) was heated 
briefly with palladium on charcoal it was converted 
to the isomer (VII) in 73% yield. The isomer (VIII) 
was unaffected by the same treatment. This conver- 
sion (trans to cis) is contrasted to several previously 
reported results where two simpler systems con- 
taining fused six-membered rings were found to be 
more stable in the trans-configuration, 
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THE METABOLISM OF ERGOTHIONEINE 
IN THE ANIMAL ORGANISM 
(Publication No. 5001) 

Robert Crary Baldridge, Ph.D. 
University of Michigan, 1952 


Ergothionein, the betaine of 2-thiolhistidine, is 
present in the blood of many species, Its origin and 
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function have not been established. Evidence for the 
hypothesis that ergothioneine of the blood is derived 
directly from the diet was based upon analytical 
methods of questionable specificity. 

In an attempt to gain more information of the ori- 
gin, distribution and possible function of ergothio- 
neine, experiments were conducted with rabbits and 
rats. The diazotization procedure, modified to per- 
mit the analysis of ergothioneine in the presence of 
histidine, was applied to the determination of ergo- 
thioneine in the blood of these animals. Paper chro- 
matography was utilized to provide further evidence 
for the occurrence of ergothioneine, 

Although dietary constituents such as corn or oats 
affect the level of a substance in the red blood cor- 
puscles of rats which reacts like ergothioneine in 
some analytical procedures, this material was not 
ergothioneine. In a series of 24 rats, the amount of 
ergothioneine in the red blood corpuscles was less 
than 1 mg. per 100 ml. of whole blood. 

In contrast to the rat, the blood of the rabbit has 
been found to contain relatively large amounts of 
ergothioneine (chiefly in the red blood corpuscles). 

A 4 to 6-fold increase was observed in the levels of 
ergothioneine in the blood of rabbits fed a diet of oats 
and cabbage for considerable periods, Replacement 
of these with a diet of purified foodstuffs did not ap- 
preciably lower the ergothioneine levels in the blood. 
A rabbit fed a diet of commercial rat chow for a 
similar period did not exhibit such a marked increase 
in blood ergothioneine levels. Pathological exami- 
nation of the thyroids of rabbits fed a diet of oats and 
cabbage over prolonged periods of time revealed 
signs of thyroid dysfunction. These thyroids were 
larger than those of the rabbit fed a diet of chow. 
They were also larger than those of a rabbit fed a 
purified diet subsequent to the oats and cabbage. 

Chromatography of ergothioneine-like substances 
precipitated from rabbit urine revealed that insignif- 
icant amounts of ergothioneine were excreted in the 
urine, although the levels in the blood might be as 
high as 30 mg. per cent. Ergothioneine was not de- 
tected in the urine of rabbits 24 hours after oral ad- 
ministration of 200 mg. of the compound or after in- 
traperitoneal administration of 100 mg. In rats, 
however, to which 20 mg. of ergothioneine were ad- 
ministered intraperitoneally, about 50 per cent of the 
amount given was detected in the urine after 24 hours. 
None was detected in the urine of rats fed the com- 
pound by stomach tube. Analyses of blood samples 
withdrawn 24 hours after administration of ergo- 
thioneine in the amount indicated resulted in no ap- 
preciable change in the ergothioneine levels therein. 
In addition, no alterations of the blood ergothioneine 
were observed after oral administration of 1 gram 
each of histidine and methionine to rabbits. 

From these studies, it was concluded that ergo- 
thioneine of the blood was not derived from pre- 
formed ergothioneine of the diet and probably not di- 
rectly from a dietary precursor. There is suggestive 
evidence for the relationship between blood levels of 
ergothioneine and “cabbage goiter” in rabbits. 
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METHIONINE METABOLISM: THE RESPONSE 
OF RATS TO A DIET CONTAINING AN EXCESS 
OF THIS ESSENTIAL AMINO ACID 


(Publication No. 4963) 


Harold Philip Cohen, Ph.D. 
State University of Iowa, 1953 


Further observation on growth depression and 
spleen pigmentation have been made in white rats re- 
ceiving dietary supplements of 1.8 per cent of DL- 
methionine. 

i-Methionine sulfoxide, fed at a level equivalent 
to 1.8 per cent of methionine produced hemosiderin 
pigmentation but no growth retardation. The obser- 
vation that animals fed homocystine grow at a some- 
what slower rate than those receiving methionine and 
do not develop pigmented spleens is confirmed. These 
results are interpreted as indicating that growth re- 
tardation and spleen pigmentation are disparate en- 
tities, having no cause-effect relationship between 
them. 

The addition of high levels of choline and betaine 
to the basal diet of the rat did not influence growth 
response nor did it induce extensive hemosiderin 
deposition. These results are discussed and reasons 
are given for assuming that the hypothesis that the 
methyl residue of the methionine molecule is re- 
sponsible for hemosiderin deposition in the spleen 
and the demethylated product (homocysteine or homo- 
cystine) for growth retardation is still valid. 

Splenectomized rats placed on high methionine 
diets behave in a manner similar to normal animals 
on the same diet, except that no excess hemosiderin 
is deposited. This is taken to mean that the spleen 
plays no part in the growth syndrome but may be ac- 
tive in the formation or mobilization of the excess 
iron formed, 

The growth depressing action of homocystine is 
partially relieved by betaine and choline, betaine 
being the more effective of the two. The activity of 
these compounds is proportional to their abilities to 
act as methylating agents. 

Glycine is very effective in relieving growth de- 
pression observed on the high methionine and homo- 
cystine diets. It is somewhat more effective with the 
homocystine regimen. 

Homocystine does not act as a cystine antagonist. 
When fed along with homocystine, cystine increased 
the growth depression. 

DL- -amino-n-butyric acid was ineffective as a 
growth inhibitor or in promoting hemosiderin for- 
mation. Its ineffectiveness is probably due to the 
absence of the methyl mercapto group, which seems 
to be the active center of the methionine molecule 
when methionine is fed in large amounts. 

Ethanolamine stimulated growth when added to a 
high methionine diet. 
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DL-Homoserine increased the efficiency of the 
control diet 14 per cent. Its action is unknown but 
probably specific and not simply due to an increase 
in utilizable dietary nitrogen. 

Growth retardation of animals on the methionine 
diet may be due to the inability of the organism to 
initiate and/or complete the oxidation of large 
amounts of methionine. 

Glycine-2-C™ was used to tag the red blood cells 
of rats fed control and excess methionine diets. He- 
min was isolated from small samples of blood at var- 
ious intervals and its activity measured and plotted 
against time. The curves obtained were compared 
with those described by other investigators for vari- 
ous normal and pathological individuals. The animals 
fed methionine took up more glycine and turned it 
over faster than did the control animals. After care- 
ful consideration of all the information available it 
appears that the red blood cells of the “normal” rat 
probably do not have a definite life span but undergo 
random destruction with considerable reutilization 
of heme. Excess dietary methionine appears to in- 
crease the rate of this destruction while inhibiting 
the utilization of the released heme, bringing about 
the storage of large amounts of iron in the spleen in 
the form of hemosiderin. If one can speak of a mean 
survival time of cells undergoing random destruction 
then analysis of the curves indicate that it is about 30 
days for the control animals and varies from 10 to 25 
for the animals on the methionine regimen, These 
conclusions are tentative and based on the simplest 
explanation of what is most probably a very complex 
situation. 

Hematological studies confirm previous work 
which indicated that anemia did not occur in the rats 
on the high methionine diet, 
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STUDIES ON THE NUCLEIC ACIDS 
OF THE SEA URCHIN 
AND OF ANIMAL CELL FRACTIONS 


(Publication No. 5187) 
David Elson, Ph.D. 
Columbia University, 1952 


Part A. Studies of the Nucleic Acids 
of the Sea Urchin During Embryonic Development. 








This research was undertaken in an attempt to 
discover whether physiological changes are accom- 
panied by changes in the composition of pentose nu- 
cleic acid (PNA) within the organism, Earlier work 
had tentatively indicated a connection between PNA 
composition (i. e., the relative amounts of the differ- 
ent purine and pyrimidine bases) and the type of or- 
gan from which the nucleic acid was isolated, point- 
ing to a possible link between PNA composition and 
morphogenesis, 


A method was elaborated for determining PNA 
composition in biological material without isolating 
the PNA. The procedure was applied to a study of the 
PNA of the developing sea urchin embryo, a system 
in which a massive and rapid morphogenesis occurs, 
the course of which can be altered by the inclusion 
of lithium salts in the culture medium. The total con- 
tents of PNA and desoxypentose nucleic acid (DNA) 
were also followed, 

The composition of the PNA of the whole embryo 
was found not to change significantly during the first 
48 hours after fertilization. Variations of PNA con- 
tent were found, notably a sharp decrease immedi- 
ately after fertilization. The DNA content appar- 
ently reached a normal diploid value per cell at an 
early stage and did not change thereafter, Lithium 
treatment had no significant effect on PNA composi- 
tion or content, but caused a lowering of DNA con- 
tent per embryo, begining at gastrulation, 








Part B. Composition of the Pentose Nucleic Acids 
of Animal Nuclei and Cytoplasmic Cell Fractions. 








In an investigation of the possible organ specific- 
ity of PNA composition, the analytical procedure of 
part A was applied to centrifugally prepared nuclei 
of rat liver and beef liver and kidney, and cytoplasmic 
cell fractions of rat and frog liver and kidney. 

No organ or species differences in PNA composi- 
tion were found, Cell fraction differences were found, 
PNA’s of nuclei from different species and organs, 
prepared by different procedures, were quite simi- 
lar in composition, The PNA’s of cytoplasmic par- 
ticulate fractions obtained from different species and 
organs resembled each other in composition, but 
differed from those of the nuclei. The cytoplasmic 
fraction not sedimented in one hour at 78,000 x g 
in isotonic sucrose showed a PNA composition simi- 
lar to that of the nucleus rather than to that of the 
cytoplasmic particles. Beef liver nuclei were found 
to contain 7.3 x 107° micrograms of DNA per nucleus. 


Part C,. The DNA Content of Sea Urchin Gametes, 


A new method for the determination of DNA con- 
tent was described. The procedure is a microbio- 
logical assay, making use of a thymine-requiring 
mutant of E. coli, and is believed to be more reliable 
than the earlier methods when applied to material of 
such low DNA content as the sea urchin egg. 

By three different methods (the microbiological 
assay, the colorimetric diphenylamine reaction, and 
chromatographic and spectrophotometric estimation 
of the nitrogenous bases after acid hydrolysis) sea 
urchin sperm was found to contain 1.0 x 107° micro- 
grams of DNA per cell. The microbiological assay 
showed the unfertilized egg to contain about 20 to 30 
times as much, The excess egg DNA is probably lo- 
cated in the cytoplasm. Earlier investigators, using 
less reliable methods, had reported the DNA content 
of the virgin sea urchin egg to exceed that of the 
sperm by several hundred-fold. 
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STUDIES ON THE PATHWAY 
OF PROTEIN SYNTHESIS IN TISSUE CULTURE 


(Publication No. 4966) 


Marion David Francis, Ph.D. 
State University of Iowa, 1953 


1, An accurate new type of wet weight method has 
been developed, involving the weighing of embryonic 
chick heart tissue fragments after explantation into 
culture tubes. This method permitted valid measure- 
ment of protein synthesis and abolished the initial lag 
phase inherent in earlier methods. 

2. A study was made of the amino acid and protein 
balance between heart tissue cultures and the nutri- 
ent medium (which consisted of a centrifuged extract 
of whole chick embryos). It was found that initially 
tissue protein was synthesized chiefly at the expense 
of amino acids (and peptides), but that with increas- 
ing time of cultivation, the protein of the embryo ex- 
tract medium supplied the major portion of the new 
tissue protein. 

3. The cultures utilized protein-bound labeled 
amino acids efficiently for protein synthesis, This 
efficiency was only slightly lowered by the presence 
of metabolic traps consisting of relatively large con- 
centrations of non-isotopic amino acids. It appeared 
that the labeled amino acids could be transferred 
from embryo extract protein to heart protein without 
extensive proteolysis. The same conclusion was 
reached from experiments with doubly-labeled pro- 
teins: labeled in one case with phenylalanine and ly- 
sine, and in another with phenylalanine and methio- 
nine, 

4. The inhibiting effect of ethionine on the incor- 
poration of C’*-methionine, and of 0-flurophenyl- 
alanine and # -3-thienylalaine on the incorporation of 
C**_phenylalanine into the protein of heart cultures 
has been studied. The fluro-analog drastically in- 
hibited incorporation at a concentration of 1,2 x 
10° M, while ethionine was correspondingly effective 
at 1 x 10"? M. In general, at lower concentrations the 
antagonists depressed protein synthesis more than 
amino acid incorporation. 0-fluorophenylalanine did 
not significantly inhibit the transfer of c** from phen- 
ylalanine-labeled embryo extract protein to heart 
protein. Again this suggests that labeled protein can 
be used without extensive degradation. The non-spe- 
cificity of analog action was demonstrated by the fact 
that 0-fluorophenylalanine and ethionine depressed 


the incorporation of labeled alanine into heart protein. 


The antagonists also inhibited nucleic acid synthesis. 
5. The effect of dinitrophenol on the utilization of 
both free and protein-bound labeled phenylalanine and 
methionine was studied. Whereas the incorporation 
of free amino acids into heart protein was progres- 
sively lowered by dinitrophenol concentrations rang- 
ing from 107° to 10~* M, these same concentrations 
had no appreciable effect on the utilization of protein- 
labeled amino acids. Accordingly, the incorporation 
of free amino acids could be restricted, while protein 
of the nutrient medium remained available for protein 
synthesis and limited growth of heart cultures. 
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THIAMINE DEPRIVATION AND THE UTILIZATION 
OF CERTAIN KETO ACIDS BY THE RAT 


(Publication No. 5060) 


Raymond Eugene Knauff, Ph.D. 
University of Michigan, 1952 


The objective of this investigation was defined, 
originally, in terms of the influence of vitamins upon 
metabolism of the aromatic amino acids, Initially, a 
study of the possible participation of thiamine in the 
utilization of phenylpyruvic acid was undertaken. 
This investigation developed along unexpected lines, 
however, and soon became the major experimental 
problem. 

In the latter phases of the research with phenyl- 
pyruvic acid, evidence accumulated to indicate the 
need for a revaluation, in regard to traditional con- 
cepts, of the spontaneous keto acid excretion of the 
thiamine-deficient rat. The keto acids studied in 
this connection were pyruvic and &-ketoglutaric 
acids. Thus, the last portion of the present investi- 
gation, which was devoted chiefly to amino metabo- 
lism, consisted of a short study that was related 
more directly to carbonhydrate metabolism. 

The work described, therefore, represents two 
essentially independent but related problems. One 
problem involves thiamine deprivation and the utili- 
zation of phenylpyruvic acid, and the other deals with 
the keto acid excretion of the thiamine-deficient rat. 

When either DL-phenylalanine or phenylpyruvic 
acid was administered to thiamine-deficient and con- 
trol rats, which were pair fed routinely and fasted 
during experimental periods, there was no significant 
difference between the animals in the excretion of 
phenylpyruvic acid. Such a similarity of response 
occurred even though there was about a tenfold in- 
crease in the excretion of keto acids. In these 
studies, paired feeding was found to be inadequate for 
the dietary standardization of thiamine-deficient and 
control rats in the experimental periods; fasting was 
necessary. 

Methods for the chromatographic identification of 
urinary phenylpyruvic, pyruvic, anda -ketoglutaric 
acids and for the quantitative determination of uri- 
nary pyruvic and @-ketoglutaric acids are described. 
The chromatographic method is based upon the de- 
tection of fluorescent derivatives after the reaction 
of the keto acids with 9-phenylenediamine. The 
quantitative method is one in which the 2,4-dinitro- 
phenylhydrazones of pyruvic acid and o -ketoglutaric 
acid are separated by partition from an aqueous 
phase into xylene and ethyl acetate and are deter- 
mined colorimetrically after the addition of strong 
alkali to aqueous solutions of the hydrazones. 

By use of the chromatographic method, the thi- 
amine-deficient rat was found to excrete relatively 
large amounts ofa -ketoglutaric acid and small 
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amounts of pyruvic acid. A similar pattern of keto 
acid excretion followed the administration of DL- 
alanine to the rat in thiamine deficiency. The chro- 
matographic evidence, therefore, indicated that a - 
ketoglutaric acid, not pyruvic acid, was the major 
keto acid excreted by the thiamine-deficient rat. 
Studies with the quantitative method for the deter- 
mination of pyruvic anda -ketoglutaric acids provided 
support for the evidence obtained by chromatography. 
This method, applied to urines from rats which were 
developing a thiamine deficiency, indicated that the 
spontaneous increase in the keto acid excretion of the 
thiamine-deficient rat was chiefly due to an elevated 
excretion of a-ketoglutaric acid. Only a slightly 
greater amount of urinary pyruvic acid was found, 
Furthermore, after the administration of either DL- 
alanine or pyruvic acid to thiamine-deficient rats, 
o-ketoglutaric acid accounted for approximately six- 
sevenths of the increases of urinary keto acids. 
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THE EFFECTS OF SALICYCLIC ACID 
AND RELATED COMPOUNDS 
ON BRAIN RESPIRATION IN VITRO 


(Publication No. 4982) 


Ralph Penniall, Ph.D. 
State University of Iowa, 1953 





Salicylic acid and its acetylated derivation, aspi- 
rin,are probably two of the most commonly used 
drugs in modern medicine. Salicylate drugs are used 
to relieve simple headache and muscular pain, and, in 
addition, they are used quite frequently in the treat- 
ment of theumatic diseases, 

In all the literature that has been compiled on sal- 
icylates there has been no clear cut explanation of 
the mechanism of salicylate action in the body. The 
site of action has been more or less localized to the 
midbrain by a process of elimination, but no one has 
been able to show a mechanism by which salicylate 
might exert its actions on an enzymatic level. Thus 
this work was undertaken in an effort to gain informa- 
tion about the possible mechanisms by which salicyl- 
ates exert their in vivo actions. 

To study the actions of salicylates on in vitro 
brain respiration, several types of tissue prepara- 
tions were used. Mature male rats of the Sprague- 
Dawley strain were uSed as the experimental ani- 
mals. The animals were killed by decapitation and 
the brain was excised as quickly as possible. For 
the experiments on glycolysis and also on aerobic 
respiration the tissue was prepared as a 10 per cent 
homogenate in alkaline isotonic KC1. In further ex- 
periments on the aerobic respiration of brain tissue, 
the tissue was homogenized in isotonic sucrose and 
the mitochondria were isolated from this homogenate. 

In the study of glycolysis the homogenates were 
centrifuged once to remove any gross matter and the 








resulting extract was used directly. Salicylic acid, 
aspirin, and salicyluric and gentisic acids were 
studied for their effects on glycolysis. The glycolytic 
activity of control and experimental flasks was de- 
termined by measuring lactic acid formation and 
phosphate uptake as well as CQ formation, All of the 
drugs studied were found to exert an inhibition on the 
process of glycolysis. However these effects were 
observed only at concentrations much greater than 
are known to occur in vivo. Thus the magnitude of 
these effects is such as to make it unlikely that any 
of the observed effects play a part in the in vivo ac- 
tion of salicylate. 

Whole brain homogenates were used to study any 
actions salicylate might have on aerobic respiration. 
The effects were observed by measuring both the oxy- 
gen uptake and the phosphate uptake that occurred in 
the oxidation of pyruvic acid. Salicylate was found to 
cause a lowering of the P:O ratio of respiring brain 
tissue. There was a depression of phosphate uptake, 
but no effect on oxygen uptake. This uncoupling of 
phosphorylation from the accompanying oxidation was 
first noted at a concentration of 2.1 x 10-* M and the 
inhibition approached 50 per cent at a concentration 
of 1.2 x 10-° M. 

In the further study of aerobic respiration, mito- 
chondria were used instead of whole homogenates, 
Salicylate, aspirin, and gentisic and salicyluric acids 
were studied for their effects on mitochondrial res- 
piration, Salicylate exhibited the same actions as 
were found with whole homogenates. However the de- 
pression of phosphate uptake at concentrations of 
2.1 x 10°°M and higher were not as great as those ob- 
served with whole homogenates. At 2.1 x 107? M con- 
centration, salicylate was also observed to inhibit 
oxygen uptake. The other drugs were found to be 
without effect at concentrations that one would rea- 
sonably expect to find in vivo. The effect of salicyl- 
ate on the phosphate uptake at different levels of 
tissue indicates that the action of salicylate is re- 
versible. 

These experiments suggest that salicylate is the 
active component of salicyl drugs. The uncoupling of 
phosphorylation from oxidation is obtained at concen- 
trations of salicylate which closely approximate the 
salicylate levels attained in normal therapeutic use. 
It is postulated that such an uncoupling action may be 
one of the ways in which salicylates exert their phar- 
macologic action. 
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THE RELATIVE CAPACITIES OF THE D, L, 
AND DL MODIFICATIONS OF THE ESSENTIAL 
AMINO ACIDS IN PROMOTING GROWTH 
IN THE WEANLING RAT 


(Publication No, 4985) 


William Armin Phillips, Ph.D. 
State University of Iowa, 1953 


The majority of the optically active L- and D- 
amino acids used in these experiments were prepared 
by chemical or enzymatic resolution procedures. The 
DL-arginine was prepared by racemization. D-Ar- 
ginine was prepared from it by the action of arginase. 
The L-, D- and DL-amino acids were incorporated 
variously in diets patterned basically after those re- 
ported elsewhere and were fed to male weanling rats 
of the Sprague-Dawley strain for test periods of 36 
days. 

Better growth was observed at both the 5.9 per 
cent and 2.95 per cent L amino acid levels when the 
amino acids whose D forms have been assumed to be 
unavailable for growth were fed in the DL form. Sev- 
eral explanations have been offered, 

When a diet composed entirely of L-amino acids 
was compared with one composed of the D forms of 
those amino acids which can be utilized for growth, 
the remainder in the L form, poorer weight gains 
were observed, It is apparent that only one or sev- 
eral of the D forms may be responsible for failure to 
effect rapid growth. 

It was observed that on diets patterned after the 
5.9 per cent L-amino acid diet, but containing only 
the D forms of the invertable amino acids, the weight 
gains were the same wheiher minimal or doubled 
levels of the D-amino acids were employed. At the 
sub- minimal level (2.95 per cent) an increase in con- 
centration of all of the D modifications (by one-third) 
promoted a significant increase in growth, It was 
concluded that the utilization of the D forms of an es- 
sential amino acid must be considered with reference 
to the other D-amino acids in the diet. 

At the 5.9 per cent level, the L control diet pro- 
duced the same mean weight gains as was obtained on 
the DL experimental diet in which the five amino 
acids known to be inverted which had been increased 
only enough to compensate for the slow inversion of 
their D components, This diet also contained extra 
nigrogen in the form of the noninvertable D compo- 
nents. It is proposed that one or more of the invert- 
able amino acids may, in this instance, have been in- 
verted at such a slow rate as to offset the increased 
growth obtained when this group of amino acids was 
fed in the L form, the noninvertable group in the DL 
form, The inefficient inversion caused one or more 
of the invertable group of amino acids to function as a 
limiting factor. Increasing the level of the invertable 
group to twice that of the control L level produced 
more rapid growth. At the 2.95 per cent level the DL 
experimental diet which had been similarly modified 
to compensate for the slow inversion of the invertable 
amino acids and contained extra nitrogen in the form 
of the noninvertable D components produced better 
mean weight gains than the L control diet. Increasing 


the level of the invertable group to twice that of the 
control L level produced even better growth. 

An excess of cobalt in a high methionine diet was 
found to prevent the deposition of hemosiderin in the 
spleen without offsetting the growth retardation. 
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RADIOCHEMICAL AND CHROMATOGRAPHIC 
TECHNIQUES AS APPLIED TO KETOSTEROID 
SEPARATION AND IDENTIFICATION 


(Publication No. 4986) 


Willard Sloan Ruliffson, Ph.D. 
State University of Iowa, 1953 


Many different types of chromatographic proce- 
dures have been employed in attempts to effect the 
separation of chemically or structurally related com- 
pounds. Since the separation, by means of chroma- 
tographic development, of ketosteroid hydrazones 
had been shown to be feasible, a method whereby 
these might be quantitatively estimated would be a 
valuable investigative tool. 

Other workers had employed Girard’s Reagent 
“T” (betaine hydrazide hydrochloride) to form hy- 
drazones with various ketosteroids. In planning this 
study the substitution of Girard’s Reagent “P” (acethy- 
drazide pyridinium chloride) for Girard’s Reagent 
“T” was thought to be advantageous provided the py- 
ridine portion of this compound could be iodinated in 
preparation for later exchange with radioactive io- 
dine I", 

Attempts to synthesize 3,5-diiodopyridine were 
unsuccessful and were abandoned in favor of a method 
for the synthesis of 3-iodopyridine. 

The exchange between sodium iodide I*” and var- 
ious iodinated organic molecules had earlier been 
shown to be dependent upon the pH of the exchange 
reaction mixture and on the time of reaction, These 
findings were confirmed in the current study during 
which it was determined that a pH of about 5 was op- 
timal for exchange occurring between sodium iodide 
I” and 3-iodopyridine and that the rate of exchange 
was directly related to the reaction time. The I'*- 
labelled 3-iodopyridine was transformed into I'*'- la- 
belled N-acethydrazide pyridinium bromide, a radio- 
active, iodinated derivative of Girard’s Reagent “P”, 

During this study, experimentation designed to 
evolve a more suitable solvent mixture for the chro- 
matographic development of ketosteroid hydrazones 
on filter paper-strip chromatograms was conducted. 
As a result, two mixtures, the one composed of 
water: methanol:n-butanol:toluene (2:6:3:4), the other 
composed of chloroform: methanol: water (270:50: 8) 
appeared to be the most satisfactory of sixty-four 
solvent mixtures tested. 

The RF values of the ketosteroid hydrazones tested 
was determined by either of two methods. The first 
method consisted of treating the chromatographically 
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developed strips with a solution of potassium iodo- 
platinate which reacted with the quaternary nitrogen 
atom of the uncombined reagent and of the ketosteroid 
hydrazone to form colored areas on the strip. The 
second method consisted of scanning, by means of an 
automatic scanning and impulse recording unit, the 
radiochromatograms in such a manner that the Rp 
values for peaks of radioactivity could be computed. 
Both methods made possible the location of ketoster- 
oid hydrazones on the paper strips, but only the sec- 
ond method afforded a possible means of quantita- 
tively estimating these compounds, 

Accordingly, experiments were conducted to 
determine the extent to which known amounts of keto- 
steroids could be recovered when applied to paper- 
strips as the hydrazones and developed in either one 
of the solvent mixtures described above. The results 
indicated that, despite the fact that values for the per 
cent recovery of known amounts of ketosteroids were 
generally of a low order, this method, particularly 
when certain modifications in techniques are made, 
appears to be capable of the quantitative estimation 
of microgram quantities of ketosteroids. 
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STUDIES OF EXPERIMENTAL LATHYRISM 
(Publication No. 5090) 


Arthur Robert Schulert, Ph.D. 
University of Michigan, 1952 


Lathyrism is a disease which results from the 
consumption of certain legumes of the genus Lath- 
yrus. Man as well as most laboratory and domestic 
animals are susceptible to the disease, The symp- 
toms vary with the species of Lathyrus as well as 
with the animal involved, but generally consist of 
paralysis of the extremities, muscular weakness and 
spasms, and nervous irritability. 

The disease has been known since antiquity and is 
common still today in India, Spain, and parts of North 
Africa. There is further interest in the disease since 
the Lathyrus legumes are excellent forage crops and 
are used with some success, but occasionally the re- 
sults are disastrous. 

The first part of this research deals with the pro- 
duction of lathyrism in laboratory animals and a 
study of the syndrome produced by each of four spe- 
cies of Lathyrus — namely, Lathyrus odoratus (the 
common sweet pea), Lathyrus latifolius (the everlast- 
ing pea), Lathyrus splendens (the campo pea), and 
Lathyrus sylvestris Wagneri (the flat pea). The ef- 
fect of each of these when fed to the white rat and the 
white mouse was studied. 

Lathyrus sylvestris Wagneri was found to be the 
most toxic of the four species studied, being three to 
four times as toxic as either Lathyrus splendens or 
Lathyrus latifolius and about 50 times more toxic 
than Lathyrus odoratus for the rat. The mouse was 









































generally more resistant than the rat to Lathyrus in- 
toxication and was totally unaffected by Lathyrus 
odoratus. 

Additional investigations were made with Lathyrus 
sylvestris Wagneri on the rabbit and on the guinea 
pig. The guinea pig was found to be about twice as 
susceptible to intoxication with Lathyrus sylvestris 
Wagneri as the rat. Although the rabbit gave less 
uniform results, this species exhibited about the 
same susceptibility to intoxication with Lathyrus 
sylvestris Wagneri as the rat, 

The latter part of this thesis deals with an attempt 
to concentrate and purify the toxic factor in Lathyrus 
sylvestris Wagneri. A method has been devised 
whereby the toxic factor is concentrated approxi- 
mately 44 times. This method includes the extraction 
of the toxic principle from the original ground pea 
with 30 per cent ethanol, removal of impurities by 
adsorption on charcoal, fractional precipitation by the 
addition of ethanol to aqueous solutions, and the use 
of ion-exchange resins. 



































Microfilm copy of complete manuscript of 112 
pages, $1.40. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-545, 


THE INTRACELLULAR DISTRIBUTION 
OF ENZYMES IN RABBIT CEREBRAL CORTEX 


(Publication No. 4989) 
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Cerebral cortex homogenates were fractionated 
by differential centrifugation into a nuclear fraction 
(sedimented at 600 x g. for 8 minutes), a mitochondria 
fraction (sedimented at 10,000 x g. for 10 minutes), 
and an unfractionated residue (supernatant and wash- 
ings). Both particulate fractions were washed twice 
with fresh solution. Succinoxidase, fumarase, and 
aconitase (citrase and isocitrase) were largely as- 
sociated with, concentrated several times in, and 
strongly bound to the mitochondria fraction of the 
homogenates. Balance sheets were constructed for 
each enzyme, and recovery in the sum of the frac- 
tions of both enzyme activity and total nitrogen 
equalled 100% when contrasted with the homogenate 
from which the fractions were derived. Succinoxi- 
dase was measured manometrically, following the 
rate of oxygen uptake over a period of one hour, 
Fumarase and aconitase were determined spectro- 
photometrically, measuring the rate of formation of 
the double bond of fumaric and cis-aconitic acid re- 
spectively at 240 mp. The time course of each of 
these enzymes was zero order over the period meas- 
ured, and the enzyme concentration curves were 
straight lines. Desoxyribonucleic acid and pentose- 
nucleic acid were determined and histologic pro- 
cedures were carried out to check the purity and con- 
tent of the fractions, 

The distribution of malic dehydrogenase and iso- 
citiric dehydrogenase was studied between a sediment 
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(19,000 x g. for 12 minutes and washed twice at the 
same speed with fresh solution), and a supernatant 
fraction (supernatant and washings). These homo- 
genates contained no whole cells, Although total ni- 
trogen added up to 100% on the basis of the original 
homogenate used, the enzymatic activities averaged 
150% for malic dehydrogenase and 200% for isocitric 
dehydrogenase, When rabbit liver homogenates were 
used, the activity of malic dehydrogenase had a re- 
covery of 150% and isocitric dehydrogenase had a 
100% recovery on the basis of the original homo- 
genate, 

A plausable explanation is advanced to explain this 
with respect to isocitric dehydrogenase from cerebral 
cortex. The activity in the sediment is much more 
rapidly inactivated on heating than is the activity of 
the supernatant. On heating sediment fraction for 5 
minutes at 50° C. only 33% of the activity remains. If 
this material is now subjected to sonic vibrations for 
a period of twenty minutes, more activity is obtained 
than when the material was unheated, Washing the 
sediment increases the activity. Freezing increases 
the activity 200%. Sonic vibrations for 16 minutes 
increases the activity 260%. Adding back the soluble 
fraction decreases the sum of the activity to that of 
the original homogenate, The increase in activity on 
subjecting heated material to sonic vibrations is 
350%. When soluble fraction is added to sediment 
and separation effected immediately, there is no sol- 
uble enzyme adsorbed, In the recovery experiments 
(vide supra) dilutions were made to a one per cent 
homogenate immediately before assay. If one per 
cent solutions are stored for 12 hours, the activities 
of the sediment and soluble fractions are additive. 
There is an equal distribution of activity between sed- 
iment (obtained by centrifuging at 19,000 x g. for 15 
minutes) and supernatant when frozen fraction is cen- 
trifuged. Both freezing and exposure to sonic vibra- 
tions are known to rupture both nuclei and mitochond- 
ria, 

It is felt that all of these data are consistent with 
the hypothesis that an enzyme is present in a partic- 
ulate component, and is prevented from maximal ac- 
tivity by a combination of permeability and other fac- 
tors. The possible presence of an inhibitor, or of two 
different isocitric dehydrogenases has not been ruled 
out, 
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CHEMISTRY, INORGANIC 
INVESTIGATIONS OF PROPYLGERMANES 
AND PROPYLGERMANOIC ACID 


(Publication No. 3411) 


Lerroy Victor Jones, Ph.D. 
University of Minnesota, 1951 


The preparation of mono-, di-, and trialkyl and 
aryl substituted derivatives of germanium tetra- 
chloride using organolithium compounds as alkylating 
or arylating agents was investigated and found to be 
possible. 

The reaction of n-propyl lithium and germanium 
tetrachloride was investigated in detail, It was found 
that cooling the reaction flask in a solid carbon di- 
oxide during the dropwise addition of a solution of 
propyl lithium dissolved in petroleum ether to a sol- 
ution of germanium tetrachloride in the same solvent 
gave the best yield of n-propyltrichlorogermane ob- 
tained during the investigation. The substitution of 
alkyl or aryl groups in germanium tetrachloride by 
the aid of organolithium compounds appears to be a 
stepwise process but the reaction probabilities for 
the successive substitutions are not equal, 

A “push-pull” mechanism involving a Walden In- 
version is postulated for each substitution of an alkyl 
group or an aryl group in a germanium tetrachloride, 
The possibility is discussed that steric effects may 
be responsible for the low reactivity of a dialkyl- or 
a diaryldihalogermane as compared to the reactivity 
of an alkyl- or aryltrihalogermane. 

The separation of the mono-, di- and trialkyl and 
aryl substituted derivatives of germanium tetrachlo- 
ride was effected by fractional distillation, Since the 
propylchlorogermanes underwent decomposition when 
distilled at atmospheric pressures, fractionation at 
reduced pressures was necessary. 

A detailed investigation of the hydrolysis of or- 
ganotrihalogermanes, particularly propyltrichloro- 
germane, was carried out. The mixing of a compound 
having the general formula RGeXs and water always 
resulted in the liberation of the halogen acid and the 
formation of a substance with a characteristic “moldy 
potato” odor. This substance is postulated to be an 
organogermanoic acid, RGeOOH, since all attempts 
to isolate the substance resulted in the formation of 
the corresponding germanoic anhydride, (RGeO)20. 
Such compounds dissolve in water to give a neutral 
solution, Evaporation of the water from a saturated 
solution of the anhydride results in the formation of a 
characteristic “cellophane-like” skin of the com- 
pound on the surface of the solution, 

The hydrolysis of organic derivatives of germa- 
nium tetrahalides of the general formula R2GeX2 
yields an organogermanium oxide which stabilizes 
itself as a tetramer (R2GeO). 

Propylgermane was prepared by the reduction of 
propyltrichlorogermane by lithium aluminum hydride 
and some of its properties were determined, Lithium 
aluminum hydride was found to attack the germanium- 
carbon bonds as well as the germanium-halogen bonds 
at 100° C, 
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A new compound, tripropylgermane, (C;H,);GeH, 
was prepared by the recution of a mixture of propyl- 
chlorogermanes. No dipropylgermane was isolated 
from the system although dipropyldichlorogermane 
was present in the original mixture, 
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THE FLUORINATION OF SIMPLE 
OXYGEN-CONTAINING ORGANIC COMPOUNDS 


(Publication No, 5257) 


Karl Brittan Kellogg, Ph.D. 
University of Washington, 1953 


Trifluoromethyl hypofluorite was first prepared 
by fluorinating methanol vapor using fluorine gas in 
the presence of silver difluoride, Later it was found 
that carbon monoxide would give better yields of tri- 
fluoromethyl hypofluorite, The compound was also 
prepared by burning a number of oxygen-containing 
organic substances in an atmosphere of pure fluorine 
gas. This last process appeared to give the largest 
yields to organic compounds containing a double- 
bonded carbon-oxygen group. 

Trifluoromethyl hypofluorite is a gas at room 
temperature and pressure. Its boiling point is -95.0 
degrees and the liquid has a very pale straw color. 
The substance is a powerful oxidizing agent and is 
apparently rather poisonous, It has an odor similar 
to oxygen fluoride, 

Nitromethane, oxides of nitrogen and sulfur diox- 
ide yield no compounds containing an oxygen-fluorine 
bond, All products formed had fluorine attached to 
the central atom only and were, in effect, the acid 
fluorides of the respective acids. 

Trifluoroacetyl hypofluorite was formed by fluo- 
rine gas reacting with the vapor of trifluoracetic 
acid, The compound formed was found to be a strong 
oxidizing agent and to have an irritating odor similar 
to that of fluorine. The substance had a boiling point 
of about -21 degrees and was found to explode vio- 
lently upon slight provocation, 
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The question of the possible existence and stabil- 
ity of heptalene (I) is of considerable interest since 


the substance would be a completely conjugated cyclic 
polyolefin without the 4n+2 77 -electrons characteristic 
of the usual stable cyclic conjugated systems. Pre- 
vious attempts to synthesize heptalene and substituted 
heptalenes have met with failure.”’® 


I 


The principal objective of the present investigation 
was the synthesis and study of a decahydroheptalene 
with a ketonic group in each ring, The first step in the 
synthesis of the desired bicyclic diketone was the high 
pressure catalytic hydrogenation of 1,5-dihydroxy- 
naphthalene (II) to decalin-1,5-diol (III) which was ox- 
idized to decalin-1,5-dione (IV). The diketone, ob- 
tained as a mixture of cis and trans forms, was 
isomerized to the trans form with p-toluenesulfonic 
acid. 


6 © Nad cat, ©, 


OH OH O 





IT Il IV 


The expansion of the two six-membered rings, as 
attempted by the reaction of diazomethane with the 
diketone (IV), gave a complex mixture which contained 
a large proportion of an epoxide product, 

With the objective of synthesizing i,5-di(amino- 
methyl)-1,5-decalindiol (VII), the condensation of the 
diketone (IV) and nitromethane was attempted. The 
condensation failed, however, to yield a di(nitromethyl 
alcohol), ° 

Decahydroheptalene-1,6(1,7 or 2,7)-dione (VIII, KX, 
X) was synthesized successfully as follows. The dike- 
tone (IV) formed a di-bisulfite addition compound 
quantitatively, which when treated with an aqueous 
solution of potassium cyanide afforded an average 
yield of 83% of decalin-1,5-dione dicyanohydrin (VI). 
Direct addition of hydrogen cyanide to the diketone 
resulted in the production of the dicyanohydrin in 
60% yield. 


HO C=N HO CH2NH2 


OH O 
—>» 


OH 


IT IV VI vil 


In the reduction of (VI) with excess lithium aluminum 
hydride, the final product is partly determined by the 
order in which the groups are reduced, Initial reduc- 
tion on the nitrile group could lead to the desired 
di(aminomethyl] alcohol) (VII), or by reversal of the 
cyanohydrin formation and further reduction, 
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decalin-1,5-diol could be obtained. Our results indi- 
cated that the latter course of reaction took place, 
The dicyanohydrin was successfully converted to the 
di(aminomethyl alcohol) (VII) by hydrogenation over 
Adam’s catalyst in glacial acetic acid, 

The ring expansion of the di(aminomethyl alcohol) 
was completed by a Demjanov rearrangement. The 
mixture of ketones (VIII, IX, X), produced in 39% 
yield, could not be separated into the individual posi- 
tion isomers, It has been shown that (VII) should be 
the predominant product, Explanation of the course 
of the ring expansion is difficult without knowledge of 
the stereochemical relationship between the amino- 
methyl groups and the trans hydrogens at the ring 
juncture, 


O O 
O 
9 0 
O O O 


Xx 





VI IX 

The bromination and chlorination of the diketones 
(VIII, IX, X) failed to yield isolable halogenated ke- 
tones. The chlorination yielded only starting dike- 
tone. The dienol diacetate (XI) was formed by the ac- 
tion of isopropenyl acetate on the diketone as 
demonstrated by the appearance, in the infrared 
spectrum, of typical enol acetate bands at 5.75 u and 
8.25u.° Bromination of the dienol diacetate led to a 
product, containing allylic bromine, which polymer- 
ized. Hydrogen was evolved when the dienol diacetate 
was heated with 10% palladium-charcoal, but again no 
isolable product was obtained, 


OAc 


The @ -oxidation of the diketone was accomplished 
with selenium dioxide after oxidation with n-amy]l ni- 
trite failed. The conversion of the tetraketone (XII) 
to a bistropolone (XIII) failed with both N-bromosuc- 
cinimide and bromine in glacial acetic acid, 


O 


XII 


During the course of the investigation, decalin- 
2,7-dione (XVI) was synthesized from 2,7-dihydroxy- 
naphthalene (XIV) by the oxidation of decalin-2,7-diol 
(XV) obtained by the high pressure catalytic hydro- 


genation of (XIV). 


An alternate synthesis of the heptalene ring sys- 
tem was attempted by the acyloin condensation of 
1,4,5,8-tetracarbomethoxyoctane (XXII). The ozono- 
lysis of 1,1’ -Bi-2-cyclohexenyl (XIX), produced by 


HO OH HO OH O 
4 Se Se oe 


XV 





XIV XVI 


the Grignard coupling of 3-bromocyclohexene-1 
(XVIII), yielded a stable ozonide whose decomposi- 
tion with peracetic acid afforded the tetra acid (XVI). 
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The tetra acid was isolated but was converted to the 

tetramethyl ester (XXII). An attempted high dilution 
acyloin condensation of the tetramethyl ester yielded 


only the starting material. 
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THE SYNTHESIS AND PROPERTIES OF 
BICYCLO-[ 3,3,0]-OCTA-3,7-DIENE-2,6-DIONE 
THE TAUTOMER OF 1,4-DIHYDROXYPENTALENE 


(Publication No, 5253) 


Victor Ralph Ben, Ph.D. 
University of Washington, 1952 


The implications of the modern theory of aroma- 
ticity lead to the question of the possible existence of 
pentalene (bicyclo-[ 3,3,0]-octatetraene (I) ), the un- 
known counterpart of naphthalene, composed of two 
five-membered rings. This compound would have ° 
the simplest bicyclic, completely conjugated, and 
planar structure with eight 7’ -electrons as opposed to 
the 4n+27r-electrons characteristic of the usual sta- 
ble (i.e., aromatic) planar, cyclic, conjugated sys- 
tems. 

The present work concerns (i) the synthesis of bi- 
cyclo-[ 3,3,0]-octa-3,7-diene-2,6-dione (II), which is 
the tautomer of 1,4-dihydroxypentalene (III), (ii) a 
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study of its physical and chemical properties, and 
(iii) the attempted syntheses of 1,4-diacetoxypenta- 
lene (IV). The work included a new and improved 
synthesis of bicyclo-[ 3,3,0]-octane-2,6-dione (V). 


tert-butoxide in tert-butanol formed bicyclo-[3,3,0]- 
octa-3,7-diene-2,6-dione diethyleneketal (XIII), which 
was hydrolyzed to the corresponding dienedione (II) 
by acid-catalyzed ketal exchange with acetone. 


Oo @S oF oe 


Oa wat OV 


VI VII 


Meo2C Co2.Me 
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The preparation of bicyclo-[ 3,3,0]-octa-3,7- 
diene-2,6-dione was carried out by the above route. 
3-Chlorocyclopentene (VI) was coupled through its 
Grignard intermediate to yield 1,1’ -bi-2-cyclope- 
ntenyl (VII). The dialkene (VII) was ozonized in ethyl 
acetate solution and subsequently cleaved by 40% 
peracetic acid to hexane-1,3,4,6-tetracarboxylic acid 
(VIII, a mixture of meso- and DL-isomers) which was 
esterified to tetramethyl hexane-1,3,4,6-tetracar- 
boxylate (IX). Dieckmann cyclization of the tetra- 
ester IX with potassium tert-butoxide in tert-butanol 
yielded 3,7-dicarbomethoxybicyclo-[ 3,3,0]-octane- 
2,6-dione (X) which was decarbomethoxylated in 6 N 
hydrochloric acid solution to bicyclo-[ 3,3,0]-octane- 
2,6-dione (V). 

The dione (V) was chlorinated in glacial acetic 
acid forming 3,7-dichlorobicyclo-[ 3,3,0]-octane-2,6- 
dione (XI). 3,7-Dichlorobicyclo-[ 3,3,0]-octane-2,6- 
dione diethyleneketal (XII) was prepared from XI by 
acid-catalyzed ketalization with ethylene glycol in 
benezene. Dehydrochlorination of XII with potassium 
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It was estimated that if pentalene had the reso- 
nance stabilization of 33-40kcals. predicted for it by 
quantum mechanical calculations, then the keto-enol 
equilibrium between the dienedione (II) and its enol 
tautomer (III) should favor the enolic form by about 
1-10 kcals. However, ferric chloride tests, infrared 
spectra, and an active hydrogen test (method of 
Kryntitsky, Johnson, and Carhart) failed to show any 
enol content for the dienedione. 

The dienedione (II) has a unique ultraviolet spec- 
trum showing a splitting of peaks (maxima) which in- 
creases in magnitude (i.e., distance between maxima) 
with decreasing dielectric constant of the solvent in 
which the spectrum is taken. This was interpreted 
as representing a contribution of the tetrapolar struc- 
ture IIa in the excited state because of dipole-dipole 
interaction enhanced by the proximity of the dipolar 
functions brought about by the favorable cis-configu- 
ration of the bridge. Ls 

Reactions of the dienedione with strong bases (po- 
tassium hydroxide, triphenylmethyl sodium, and 
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mesitylmagnesium bromide) indicate the possible 
formation of the enolate ion of III. However, isolation 
of polymeric materials in reactions of the dienedione 
with the hindered bases suggest that the enolate ion 
is prone to polymerization. This suggestion is fur- 
ther supported by results obtained in attempts to 
form the di-enolacetate (IV) by reactions of the di- 
enedione with isopropenyl acetate and with acetic an- 
hydride using a variety of catalysts (e.e., p-toluene- 
sulfonic acid, potassium,acetate, pyridine, pyridine 
hydrochloride, and acetyl chloride). In all of these 
attempts, only decomposition resulted, and black, 
amorphous, brittle materials were obtained. 


O (+)  Of(-) 


Cf — 


O (-)O (+) 
II Ila 


The results indicate that pentalene possesses con- 
siderably less resonance energy (i.e., not over 22-31 
kcals.) than predicted for it by theoretical calcula- 
tions, and that simple pentalenes cannot be readily 
prepared, Inconclusive evidence was obtained that 
the pentalene system might polymerize in the process 
of formation. Since no evidence was found for any 
appreciable resonance stabilization for the pentalene 
system, the results support the filled K-shell theory 
of aromaticity (i.e., a stable configuration of 4n+2 7T- 
electrons is required in a planar, cyclic, conjugated 
molecule), and the prediction from valence-bond cal- 
culations that pentalene would not be aromatic be- 
cause of its unfavorable symmetry properties. 
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THE PREPARATION AND PROPERTIES 
OF CERTAIN p-TRIALKYLSILYLPHENYL ALKYL 
ALCOHOLS AND KETONES 


(Publication No. 5117) 


Philip Joseph Campagna, Ph.D. 
University of Buffalo, 1953 


The reaction of p-triethylsilylphenylmagnesium 
bromide and aldehydes, 


HOH 


(C2Hs)3SiC,H,MgBr + RCHO Hel 


(C,H,),SiC,H,CH(OH)R + MgBrC1 


was employed to prepare a series of p-triethylsilyl- 
phenylalkylcarbinols, The Grignard reagent was 
found to react with ethanal, propanal, butanal, 2- 
methylpropanal, 3-methylbutanal, heptanal, octanal, 
and benzaldehyde, respectively, giving the following 
percentage yields of p-triethylsilylphenylalkylcar- 
binols: 40.6, 37.8, 33.0, 40.1, 25.1, 22.0, 42.1 and 


35.4. It was not possible to produce the p-trimeth- 
ylsilylphenylalkylcarbinols by this method. Dis- 
proportionation has been offered as an explanation 
for this failure, It was possible to prepare 1-[ p-tri- 
methylsilylpheny] |-1-phenyl-1-methanol by this 
method. 

1-[ p-Triethylsilylphenyl ]-1-ethanol, -1-propanol, 
-1-butanol, -2-methyl-1-propanol, -1-phenyl-1- 
methanol and 1-[ p-trimethylsilylpheny] ] -1-phenyl- 
1-methanol were further oxidized to the correspond- 
ing ketones by means of the Oppenauer oxidation 
method to give, respectively, the following percent- 
age yields: 41.8, 22.8, 34.0, 46.0, 59.5 and 22.8. 

The possibility of synthesizing p-trialkylsilyl- 
phenyl alkyl ketones directly by reacting the Grignard 
reagents with acid anhydrides at -70° C. was estab- 
lished, By this method it was possible to prepare 
p-triethylsilylphenyl methyl ketone, p-triethylsilyl- 
phenyl ethyl ketone, p-triethylsilylphenyl propyl 
ketone, p-triethylsilylphenyl phenyl ketone, p-tri- 
methylsilylphenyl methyl ketone, p-trimethylsilyl- 
phenyl ethyl ketone, p-trimethylsilylphenyl propyl 
ketone and p-trimethylsilylphenyl phenyl ketone to 
give, respectively, the following percentage yields: 
38.0, 46.5, 29.6, 24.0, 39.0, 52.0, 51.0 and 48.0. 

0 


R.SiCsH,MgBr +(R’CO),0 —% 08, 


R;SiC,H,COR’ v MgBrCl 


A further study of the reaction of p-triethylsilyl- 
phenylmagnesium bromide with ethylene oxide and 
propylene oxide has been made, Two new compounds, 
2-[ p-triethylsilylphenyl]-1-ethanol and 1-[ p-tri- 
ethylsilylphenyl |-2-propanol were prepared by this 
method, 

In the reaction of p-trialkylsilylphenylmagnesium 
bromides with ethyl formate a low yield of the sub- 
stituted benzaldehydes were obtained. p-Trimeth- 
ylsilyl-, and p-triethylsilyl-benzaldehyde were pre- 
pared in 22.0 and 18.5 percent yield, respectively. 

p-Triethylsilylphenylmagnesium bromide reacted 
with solid carbon dioxide to give a 75 percent yield 
of p-triethylsilylbenzoic acid. 
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ETHYLENE GLYCOL ETHERS 
OF PENTAERYTHRITOL 


(Publication No. 4971) 
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In previous work! on the mechanism of the form- 
ation of dipentaerythritol in the preparation of 
pentaerythritol by the Tollens condensation, it was 
found that the monomethyl and dimethyl] ethers of 
pentaerythritol could be made by running the con- 
densation in 50 percent methanol, 

The work has now been extended to a study of the 
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condensation in 50 percent ethylene glycol to deter- 
mine whether ethers (I) of the dipentaerythrityl type 
could be formed in this bifunctional solvent. 


(HOCH); CCH, OCH CH2OCHC(CH20H)s 
(I) 


When the Tollens condensation was carried out in 
the usual manner! and the products separated as the 
propionates, the main product after saponification 
was pentaerythritol as in the run using 50 percent 
methanol, Other compounds isolated and identified 
were mono(§-hydroxyethyl) pentaerythrityl ether (II) 
and di(8-hydroxyethyl) pentaerythrityl ether (III). 


(HOCH2)s;CCH2O0CH2CH2 OH 
(1) 


(HOCH2)2C(CH2OCH2CH20H)2 
(i) 


A fourth propionate fraction which was too small to 
purify or identify gave a saponification equivalent 
which suggested the presence of the cyclic ether (IV). 


CH, —O—CHx~_ 
| C(CH,OH), 


CH, —O— CH/ 


(IV) 


The formation of this compound would be consistent 

with the mechanism proposed! and would arise from 
the intermediate (V) which is the basis for di(6-hy- 

droxyethyl) pentaerythrityl ether (III). 


HOCH,CH,OCH,CCHO= | 
" Yd 


CH, CH, — Oo— CH, 
(V) 


No evidence for the presence of the dipentaery- 
thrityl type of ether (I) could be obtained due to the 
decomposition which took place in the distillation of 
the propionates above 215° at pressures below one 
millimeter. 

Since no mention is made of ethers of ethylene 
glycol and pentaerythritol in the literature with the 
exception of patents“ describing the corresponding 
tetraethers, the structures of mono( B-hydroxyethy]l) 
pentaerythrityl ether (II) and di(B-hydroxyethyl) 
pentaerythrityl ether (III) were established by inde- 
pendent syntheses from 3,3-bis (hydroxymethyl) oxa- 
cyclobutane (VI) and 2,6-dioxaspiro [ 3.3] heptane (VII). 


cH om 
O fe C(CH,OH), + (CH,OH), ———> 


*~\ 
CH2 


CHCHO 


(CH,OH);CCH,OCH,CH,OH 
(i) 


Na 
O+ (CH OH). EE 


CH; 
(CH,OH),C(CH,OCH,CH,OH), 


(mi) 


These reactions are the first examples reported of 
the opening of trimethylene oxide rings by alkoxides 
and give better yields of the ethylene glycol ethers of 
pentaerythritol than those in the Tollens condensation. 

Mono($-hydroxyethyl) pentaerythrityl ether (II) of- 
fered no difficulty in the comparison of products from 
the two reactions since it is a solid. Di(S-hydroxy- 
ethyl) pentaerythrityl ether (III), however, is an oil 
and had to be characterized as the tetratrityl ether. 

1, Wawzonek, S. and Rees, D. A.: J. Am. Chem, 
Soc. 70, 2433 (1948). 

2.1.G. Farbenind. A.-G., Fr. 650, 973 (1928); 
Bowman, P.I1., Barth, R. H. and Burrell, H., U.S. 
Patent, 2,401,743 (1946); Sokol, H., U. S. Patent, 
2,527,970 (1950). 
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THE REACTION OF CYANOGEN 
WITH SELECTED GRIGNARD REAGENTS 


(Publication No. 5121) 


Leo Baden Lathroum, Ph.D. 
University of Buffalo, 1953 


The reaction of cyanogen with selected Grignard 
reagents was studied, The investigation repeated 
some of the work of Blaise and of Grignard and ex- 
tended the field of these workers, 

By hydrolysis of the Grignard complex with aque- 
ous ammonium chloride, in addition to the compounds 
obtained by the earlier investigators, unreported 
glycinonitriles, R,C(NH,)CN, were isolated from all of 
the Grignard reagents except o-tolyl and p-tolyl. 

The glycinonitriles were hydrolyzed by 70% sul- 
furic acid resulting in either the free acid or the 
amide, and the resulting compounds treated with ni- 
trous acid. Benzilic acids were obtained from amino 
acid starting materials but the amides gave an ano- 
molous reaction producing unidentified nitrogen-con- 
taining compounds. 

n-Butylglycinonitrile was obtained only as the 
benzoyl derivative and on hydrolysis gave the benzoyl 
derivative of the amino acid. 

The following Grignard reagents were investigated. 


Phenylmagnesium bromide 
m-Tolylmagnesium bromide 
o-Tolylmagnesium bromide 
p-Tolylmagnesium bromide 
Cyclohexylmagnesium bromide 
n-Butylmagnesium bromide 
tert-Butylmagnesium chloride 





314 CHEMISTRY 





The following compounds were characterized by 
elemental analysis and group reactions: 


m.p/C. 
98-99 
95-96 


Diphenylglycinonitrile 
Di-m-Tolylglycinonitrile 
Dicyclohexylglycinonitrile 83-84 
Di-tert-Butylglycinonitrile 43-44 
Diphenylglycinonitrile Hydrochloride 280 
Di-m-Tolylglycinonitrile Hydrochloride 215 
Dicyclohexylglycinonitrile Hydrochloride 209 
Di-tert-Butylglycinonitrile Hydrochloride 298 
Acetyl Diphenylglycinonitrile 271 
Acetyl Di-m-Tolylglycinonitrile 213 
Benzoyl Di-n-Butylglycinonitrile 113 
Diphenylglycine 240 
Di-m-Tolylglycine 255d 
Benzoyl Di-n-Butylglycine 143 
Benzilic Acid 149 
3,3’ -Di-Methyl-Benzilic Acid 131 
Dicyclohexylglycinamide 143 
Di-tert-Butylglycinamide 127 
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THE REACTION OF CYANOGEN 
WITH 2-MERCAPTOETHYLAMINE 
AND ITS ALKYL DERIVATIVES 


(Publication No. 5122) 


Bernard G, Pautler, Ph.D. 
University of Buffalo, 1953 


Cyanogen was reacted with 2-mercaptoethylamine 
in a dilute aqueous solution and resulted in the for- 
mation of bis-(Z¥-2-thiazolinyl). The structure of 
this compound was determined by analysis, molecular 
weight, molar refraction and infrared absorption. 

The reaction of cyanogen with pure undiluted 2- 
alkylmercaptoethylamines or in the case of the 2-n- 
butyl derivative, a dilute aqueous alcohol solution, 
resulted in the formation of sym-bis-(2-alkylmercap- 
toethyl)-oxamidines. The compounds prepared were 
those in which the alkyl groups were methyl through 
n-butyl. They were all stable white crystalline 
solids. The proof of structure was based on analysis, 
molecular weight, and comparison of the infrared ab- 
sorption curves with that of a known oxamidine. 

The oxamides corresponding to the above men- 
tioned oxamidines were prepared by reacting the 2- 
alkylmercaptoethylamines with ethyl oxalate, They 
were all stable white crystalline solids. The com- 
pounds were characterized by analysis and molecular 
weight determinations. 

A dilute solution of cyanogen in ligroin reacted 
with dilute solutions of 2-alkylaminoethyl mercaptans 
to give products which probably are formed by the 
addition of one molecule of the mercaptan to one of 
cyanogen. The products were white solids which de- 
composed rapidly into black gummy tars, It was 


impossible to weigh a sample accurately for anal- 
ysis. 

When cyanogen was reacted with 2-diethylamino- 
ethyl mercaptan no conditions were found which led 
to the isolation of a product. 

The 2-alkylmercaptoethylamines required for this 
work were prepared by the reaction between 2-bromo- 
ethylamine hydrobromide and the corresponding mer- 
captan. This method was extended to include the n- 
propyl derivative. 

2-Diethylaminoethyl mercaptan was prepared by 
reacting 2-diethylaminoethylchloride hydrochloride 
with thiourea, followed by alkaline hydrolysis of the 
resulting 2-diethylaminoethylistothiouronium chlo- 
ride hydrochloride. 

The 2-alkylaminoethyl mercaptans required for 
this work were prepared by extending the reaction 
between a primary amine ethylene sulfide to include 
ethyl, n-propyl and n-butyl amines. The products 
were colorless, unpleasant smelling liquids. They 
were identified by analysis, molecular weight, molar 
refraction and comparison of the infrared adsorption 
curves with that of a known amino mercaptan. 
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POLYTHIOETHERS FROM CONJUGATED SYSTEMS 
(Publication No. 5249) 


Herman Wexler, Ph.D. 
University of Illinois, 1953 


Introduction 

The addition reaction of dithiols with diolefins 
containing double bonds conjugated to carbonyl groups 
gives rise to polythioethers containing those polar 
zroups. The incorporation of such reactive groups 
into linear polymers has aroused considerable atten- 
tion due to the interesting properties which they may 
impart to the polymer. 

Although it had been shown that such polymers 
could be prepared! little else was known about them, 
Hence, it was necessary to study the conditions suit- 
able to the realization of polymers of high molecular 
weight, to examine the structure of the polymer and 
to determine the suitability of the reaction as a gen- 
eral preparative method for polymers of other types 
of conjugated monomers, 


Discussion 

A new polymerization reaction for the preparation 
of polythioethers from dithiols and dienes has been 
investigated and developed to produce potentially 
useful linear polymers containing polar groups. 

The addition polymerization of hexamethylene- 
dithiol and dibenzalacetone has been effected in both 
emulsion and solution media, However, the more 
favorable method was that of solution polymerization. 
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Although benzene, chloroform, and dioxane were 
used as solvents for the polymerization reaction, 
benzene proved to be the most favorable solvent. 

Basic catalysts alone were successfully used to 
induce the formation of the polymer and piperidine 
was chosen as the catalyst for most reactions. The 
molecular weight of the polymer was demonstrated 
definitely to be dependent upon the amount of catalyst 
used. Free radical initiators that had been used suc- 
cessfully with non-conjugated olefins were unsuc- 
cessful in initiating the reaction in this case. 

Other factors that have been shown to affect the 
molecular weight of the polymer are the molar ratio 
in which the monomers appear in the polymerization 
mixture, the temperature at which the reaction is 
conducted and the method of isolation. No proper 
correlation has been shown for the effect of the de- 
gree of dilution of the monomers upon the molecular 
weight of the polymer. 

The rate at which the polymerization proceeds has 
been examined. It was shown that the rate of growth 
of the polymer molecule rises rapidly to a maximum 
molecular weight, then the size of the molecules 
slowly decreased. This maximum growth point was 
achieved more rapidly at 50° than at 30°, but the mol- 
ecular weight was not as large. 

The structure of the polymer has been satisfac- 
torily shown to be that formed by conjugate addition 
and although the nature of the end groups are un- 
known, they are probably thiol groups. 

By this general method polymers have been pre- 
pared successfully from hexamethylenedithiol and 
such unsaturated compounds as dibenzalacetone, 2,6- 
dibenzalcyclohexanone, phorone, 2,2’ -dichlorodiben- 
zalacetone, difurfuralacetone, ethylene diacrylate, 
and ethylene dimethacrylate. 8 -Mercaptoethyl-3(or 
4)-mercaptocyclohexane has formed a polymer with 
dibenzalacetone. No solid polymers were formed 
from hexamethylenedithiol and compounds as 3,3’ -di- 
nitrodibenzalacetone, diethyl 1,7-octadiene-1,8-di- 
carboxylate, 1,6-diphenyl-1,5-hexadiene-3,4-dione or 
dimethyl acetylenedicarboxylate. 


1, C. S. Marvel and A. H, Markhart, Jr., J. Poly. 
Chem., 6, 711 (1951). 
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CHEMISTRY, PHARMACEUTICAL 


DERIVATIVES OF SUBSTITUTED 4-PIPERIDONES 
(Publication No. 5004) 
Bohdan Barna, Ph.D. 
University of Michigan, 1953 


The object of this investigation was the prepara- 
tion of cyclic products which are related in structure 
to the analgesics Demerol and Amidone, 


A survey of the syntheses and reactions of substi- 
tuted 4-piperidones has been presented. 

The products which were synthesized (I-V) are 
substituted 4-piperidones or their derivatives. Ef- 
forts to obtain compounds VI-VIII were unsuccessful. 

1-Methyl-3,5-diphenyl-4-piperidone 

II 1-Methyl-3,5-diphenyl-4-acetoxypiperidine 
1-Methyl-3-phenyl-4-piperidone 
1,4-Dimethyl-3-phenyl-4-propionoxypiperidine 
1-Methyl-3,4-diphenyl-4-propionoxypiperidine 
1-Methyl-3,3-diphenyl-4-piperidone 

VII 1,4-Dimethyl-3,5-diphenyl-4-propionoxypiper- 
idine 

VI 1-Methyl-3-phenyl-3-carbethoxy-4-piperidone 

The compounds were synthesized in the following 
manner: 

I was obtained by a Mannich reaction — interaction 
of dibenzyl ketone with formaldehyde and methylamine 
hydrochloride. 

III was formed by a Dieckmann cyclization of 
methyl-beta-phenyl-beta,beta’ -dicarbethoxydiethyl- 
amine, 

In order to obtain II, compound I was reduced cat- 
alytically to the secondary carbinol which was then 
acetylated. 

IV was synthesized by interaction of III and meth- 
ylmagnesium iodide, followed by acylation of the ter- 
tiary carbinol with propionic anhydride. 

Interaction of III with phenyllithium uielded a ter- 
tiary carbinol which was acylated with propionic an- 
hydride to produce V. 

It was hoped that VI might be obtained in the fol- 
lowing manner. It was expected that ethyl alpha, 
alpha-diphenyl-beta-chloropropionate would react 
with ethyl beta-methylaminopropionate to form 
methyl-beta,beta-diphenyl-beta,beta’ -dicarbethoxy- 
diethylamine. By a Dieckmann cyclization of the latter 
substance, 1-methyl-3,3-diphenyl-5-carbethoxy-4- 
piperidone might have been obtained dnd it could have 
been converted into the desired compound, VI, by 
hydrolysis and decarboxylation. Unfortunately, we 
were unable to obtain methyl-beta,-beta-diphenyl- 
beta,beta’ -dicarbethoxydiethylamine. 

It seemed that VII could be obtained by interaction 
of I with methylmagnesium iodide followed by acyla- 
tion of the tertiary carbinol with propionic anhydride, 
When the Grignard reaction was carried out, a prod- 
uct entirely different from the desired tertiary car- 
binol was obtained. 

The preparation of VIII was attempted by inter- 
action of III with ethyl carbonate in the presence of 
sodium hydride. The expected C-carbethoxylation 
did not take place, and III was recovered from the 
reaction mixture. 

During the investigation, several interesting ob- 
servations were made in connection with the prepar- 
ation of some of the required intermediates. 

It was found that alpha, alpha-diphenylpropiolactone 
was formed by the action of thionyl chloride on alpha- 
phenyltropic acid, Previous reported attempts to lac- 
tonize alpha-phenyltropic acid had been unsuccessful. 

By a modification of the method which has been re- 
ported in the literature, the yield of ethyl beta-meth- 
ylaminopropionate was increased from 37% to 63%, 
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It had been found, previously, that tropic acid can 
be prepared readily by the use of the Ivanov reaction 
in which sodium phenylacetate was employed. How- 
ever, the many disadvantageous properties of sodium 
phenylacetate militated against its use, 

During this investigation it was discovered that all 
of the disadvantages associated with the use of so- 
ium phenylacetate can be avoided by the use of the 
chloromagnesium salt of phenylacetic acid. Further- 
more, by the employment of the latter salt, a much 
larger quantity of tropic acid can be synthesizea in 
one experiment, 

The compounds, I-V, have been submitted for 
pharmacological tests. 
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CHEMISTRY, PHYSICAL 
DETERMINATION OF THE HALF-LIFE 
OF POLYMERIC FREE RADICALS 


(Publication No. 5119) 


Carl J. Heffelfinger, Ph.D. 
University of Buffalo, 1953 


Of all the reaction steps in addition polymeriza- 
tion, the propagation step has been the most difficult 
to measure independently because of its very high 
rate and low temperature dependence, It is possible 
to determine the rates of the propagation and termi- 
nation steps if the lifetime of the polymer chain and 
the initiation rate can be evaluated. 

The method of determining the lifetime of gaseous 
free radicals used by Paneth and Hofeditz has been 
modified to the conditions of liquid phase polymeri- 
zation reactions. 

A solution of 5% by weight of benzoyl peroxide in 
purified styrene was forced through a capillary tube. 
On leaving the capillary the liquid falls under its in- 
itial velocity and the acceleration due to gravity. At 
approximately one centimeter below the capillary, the 
monomer stream was illuminated with radiation from 
a General Electric AH-6 mercury arc which was fo- 
cused on the stream by a system of quartz lenses. At 


this point the initiation of the polymer chains was as- . 


sumed to take place. As the stream falls the chains 
grow and terminate naturally after a period of time. 
If, however, the chains are terminated by some arti- 
ficial means, the total amount of polymer formed de- 
creases. This was accomplished by an all glass 
stirrer in which the styrene stream was mixed with a 
solution of 1% picric acid in xylene. By placing the 
stirrer at varying distances along the styrene 
stream, different times were permitted for chain 
growth. By replacing the stirrer by a glass cup con- 
taining no inhibitor, unlimited time was given for 
polymerization. 


A plot of yield/yieldmax, vs. time at first shows a 
linear increase with time, but as more of the chains 
become terminated, the curve begins to approach a 
maximum asymptotically. The time required to ob- 
tain one-half of the ultimate yield (yieldmax.) cor- 
responds to the half-life of the total polymer chain. 

The analysis of the total yield of polymer for var- 
ious flow times was carried out on a Beckmann Spec- 
trophotometer which had been calibrated previously 
with pure photopolymerized polystyrene in chloro- 
form. All runs were made at approximately 20°C. 

A plot of yield/yieldmax, vs. time gave a half-life 
of the total polymeric free radical of 0.08810.015 
seconds. 
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QUANTUM-MECHANICAL 
AND SPECTROGRAPHIC STUDY 
OF ALLYL-LIKE SYSTEMS 


(Publication No. 5256) 


Heman Dowd Hunt, Ph.D. 
University of Washington, 1952 


A general study of allyl-like 7 -electronic sys- 
tems was carried out theoretically and experimen- 
tally. A quantum-mechanical study of allyl anion, 
allyl radical, and allyl cation using the approximate 
method of antisymmetrized molecular orbitals 
(ASMO) and the higher order approximation of con- 
figurational interaction was applied to obtain energy 
levels, transition energies and ionization potentials. 
A negative ionization potential (-3.17 ev) was obtained 
for allyl anion which was not expected, The calcu- 
lated ionization potentials of the radical and cation 
are positive (9.82 ev and 20.21 ev). The anion is thus 
unstable with respect to the radical. 

The theoretical study was extended to formamide, 
a heteronuclear system which is iso-7r-electronic 
with allyl anion. The ASMO method was applied and 
configurational energies were calculated. The inte- 
grals arising in the ASMO method were evaluated in 
some cases and obtained by interpolating from tables 
in other cases. A new approximation method due to 
Parr which greatly reduces the number of integrals 
to be evaluated was examined. 

The one-electron orbitals which minimize the 77 
electron energy for formamide show that in the lan- 
er + 2 of structures N - C = O contributes more Oy 


=* C - O and that appreciable contribution by a. Ge. 


O exists. 

An experimental study was carried out using 
formamide and dimethylformamide as representative 
of the allyl-like 7 system. A vacuum spectrograph 
with a one-meter focus glass grating was used to ob- 
tain the spectrum to 1200 A. A teflon capillary in 
the Lyman source is used for the first time to sup- 
plement the work done with a pyrex capillary. This 
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aids in the study of Rydberg series or other fine 
structure where emission lines from the source often 
obscure some sharp absorption lines. A Beckman 
DU quartz spectrophotometer was used to determine 
absorption coefficients for dimethylformamide. The 
spectrographic curve was joined to the Beckman 
curve in the region of 2100 A to 2300 A making pos- 
sible a calculation of extinction coefficients at the 
lower wave lengths. The extinction coefficient for the 
peaks in dimethylformamide are thus found to be 8520 
at 1974 A and 6800 at 1621 A. 

Formamide has much sharp structure which is 
absent in dimethylformamide. A possible Rydberg 
series is identified which indicates the ionization po- 
tential of formamide is 10.2 ev. Two strong, broad, 
and diffuse absorption regions appear in the spectra 
of both compounds which meet the criteria of N-V 
type of absorption. The wave lengths of the theoreti- 
cally calculated N— V transitions for formamide are 
close to the regions observed for that compound. The 
designation of the higher energy transition as N—>V,2 
is novel in the vacuum ultraviolet region. 

No one absorption region could be unambiguously 
identified as belonging to the transition of a lcone-pair 
electron of oxygen to a7 -shell orbital. 
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A STUDY OF THE OXIDATION 
OF THE COBALTOUS-GLYCYLGLYCINE SYSTEM 
IN AQUEOUS SOLUTION WITH EMPHASIS 
ON THE KINETICS OF THE REACTION 


(Publication No, 4972) 


David Clark Kirk, Jr., Ph.D. 
State University of Iowa, 1953 


The present study concerns itself with the effect 
of oxygen upon the system cobalt-glycylglycine. When 
an aqueous solution of this peptide and a cobaltous 
salt is made alkaline in the presence of dissolved air, 
an immediate color change takes place. One finds the 
faint pink of the cobaltous is converted to a rather in- 
tense red color, which is attributed to a binucleate 
peroxo complex of cobalt and glycylglycine. This 
complex might play a part in the catalytic effect of 
cobalt on the enzymatic hydrolysis of glycylglycine. 

The first part of this investigation has consisted 
of a thermodynamic study of the cobaltous ion-gly- 
cylglycine system with oxygen rigorously excluded. 

It was found that stepwise complex formation occurs, 
The formation curves for these complexes indicate 
that only up to two ligands may be bound, This shows 
that the glycylglycine is behaving as a tri-dentate 
chelating agent, and that the peptide nitrogen atom is 
sufficiently electro-negative to take part in the bind- 
ing. 

When oxygen is not excluded, the red color noted 
above is formed, In addition, however, at a relatively 
high hydroxyl ion concentration (of the order of 


10-*M.), a brown color is formed.concurrently with 
the red, The formation of this brown color has been 
shown to be reversible, while that of the red is not. 
The brown colored complex is decomposed by the ad- 
dition of cyanide ion, hydrogen ion, or the removal of 
oxygen. It is believed that this brown color is attri- 
butable to an oxygen containing cobalt complex in 
which the principal ligands are glycylglycine and hy- 
droxyl ion. The brown color disappears slowly and 
spontaneously to form the red complex. The decay of 
the brown color has been shown to be kinetically of 
the first order. The formation of the brown compound 
is instantaneous at a pH of 12.0, and in the course of 
this investigation it has been shown that the extinction 
coefficient per mole of cobalt is about 4100 at a wave- 
length of 350 my. 

The red color is formed without the intermediate 
appearance of any appreciable amount of the brown 
compound in the pH range of 7.0 to 8.2. The kinetics 
of the formation of this red color were studied in this 
pH region and were found to be quite complex. It was 
found that the dependence of the initial rate on the co- 
balt concentration is between first and second order; 
the pH dependence is between second and third order, 
The dependence of the initial rate on the oxygen con- 
centration and the ionic strength were also investi- 
gated and found to be similarly complex. 

A mechanism has been proposed, suggesting as an 
intermediate a cobalt complex in which the ligands 
are hydroxyl ion and glycylglycine. It has been pos- 
tulated that this intermediate can pick up molecular 
oxygen to form a second intermediate. This second 
intermediate will then combine with one molecule of 
the first intermediate to form the binucleate peroxo 
skeleton. With several slight substitutions in the co- 
ordination sphere, and the subsequent formation of a 
second u bridge, the red compound is formed, The 
rate law derived from this mechanism was calculated 
using the steady state approximation, and found to be 
fairly satisfactory in explaining our kinetic data. 
However, complete explanation of the experimental 
data has not been possible. 

A number of physical and chemical properties 
were determined for the red complex, and a structure 
has been proposed which fit these data. Studies were 
made on the cobaltous ion-glycine system, and a num- 
ber of parallels found to the peptide system which 
was the principal subject of this investigation. 
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THE MICROWAVE SPECTRA AND MOLECULAR 
STRUCTURE OF THE GROUP V TRIHALIDES 


(Publication No. 5194) 
Paul Pogust Kisliuk, Ph.D. 
Columbia University, 1953 


The pure, rotational spectra of the trifluorides of 
nitrogen, phosphorus, and arsenic and the trichlorides 
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of phosphorus, arsenic, and antimony are investigated 
in the microwave region. Internuclear distances and 
bond angles are computed from the absorption fre- 
quencies. Hyperfine splitting due to the interaction 
of the nuclear electric quadrupole moments of ar- 
senic and antimony with the electronic fields is ob- 
served, and the ratio of the quadrupole moments of 
the two common isotopes of antimony is found to be 
in general agreement with existing shell structure 
theories of the nucleus. The dipole moment of nitro- 
gen trifluoride is measured by means of the Stark 


effect. 
The structural parameters, nuclear quadrupole 


interactions, and dipole moments of these molecules 
and others of the same class yield some evidence 
concerning the nature of the wave functions of the 
electrons contributing to the chemical bonds, With 
the exception of the fluorides, the bonds in the tri- 
halides of elements of the fifth group can be de- 
scribed as hybridized s-p single covalent bonds, with 
a few percent of ionic character in the trichlorides. 
The fluorides are treated separately. For nitrogen 
trifluoride (and also for arsine) there is evidence 
that the bonds are multiple and approximately like the 
molecular orbitals proposed by Mulliken for ammo- 
nia, The choice between the two proposed values for 
the quadrupole coupling per p electron of the N“* nu- 
cleus is shown to remain in doubt, in spite of the evi- 
dence furnished by the recent measurements on ni- 
trogen trifluoride. 

The spectrum of arsenic trifluoride is examined 
under high resolution to reveal small interactions, 
and is found to be satisfactorily explained by known 
types of interaction, In addition to the rotational 
terms and quadrupole interactions already mentioned, 
second order quadrupole effects, centrifugal distor- 
tion and I. J. interactions have to be taken into ac- 
count, 

The spectral lines due to molecules in various vi- 
brational states are measured for several molecules, 
and with especial care for phosphorus trifluoride. 
The magnitude of the effect on the average position of 
the nuclei of the anharmonic terms in the potential 
corresponding to one of the normal vibrational modes 
is computed from the experimental data on four of 
these molecules, 

The spectrum of phosphorus tricyanide is also ob- 
served and commented on briefly. 
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THE THERMODYNAMICS OF THE REACTIONS 
OF HYDROGEN AND METAL IONS 
WITH AMINO ACIDS AND PROTEINS 


(Publication No. 4991) 


William Spencer Shore, Ph.D. 
State University of Iowa, 1953 


This thesis consists of three related parts: 
The association constants for complexing of 


cobaltous ion with glycine, alanine, asparagine, and 
arginine have been obtained from glass electrode 
measurements using the method used extensively by 
Bjerrum. From these measurements we conclude 
that the number of amino acid negative ions bound to 
the coordination sphere of cobaltous ion assumes a 
maximum of three in each case and this means that 
each amino acid chelates two of the six positions in 
this sphere. Some of the differences between the 
equilibrium constants observed here can be explained 
qualitatively. The differences between alanine and 
arginine are completely reasonable on the basis of 
the electrostatic interactions involved in each com- 
plex ion. The differences between the alanine and 
asparagine constants are found to be reasonable on 
the basis of a newly proposed structure for aspara- 
gine. However, no explanation can be offered for the 
differences between the constants for the two simplest 
molecules we have studied, glycine and alanine, 
Titration curves for bovine serum albumin (BSA) 
have been obtained, primarily from glass electrode 
measurements, in the presence of nitrate and chlo- 
ride at UH = 0.15, each at two temperatures. From 
these curves we have obtained the group numbers and 
their intrinsic constants and have therefore de- 
termined computed titration curves which agree quite 
well but not completely with the experimental data 
for the neutral range. The numbers of groups are 
found to agree with values found by amino analysis of 
the protein molecule except for the carboxyl groups 
where the analytical value is low. The intrinsic con- 
stants are in good agreement with the ones which 
have been determined previously for human serum 
albumin (HSA). The steepness of the titration curves 
outside the neutral region; i. e., on the very acid and 
very basic sides, is not predicted from the theoretical 
equation with which we obtain agreement in the neu- 
tral region, agreeing with a similar observation which 
also has been reported previously for HSA. This 
steepness can be interpreted as being due to changes 
in shape for the molecule. These changes in shape 
are believed due to the rupture of carboxyl-phenolic 
hydroxyl hydrogen bonds which are broken on addi- 
tion of large amounts of acid or base to the molecule. 
We have explained in detail in the final section of 
the thesis a possible way in which the method Bjerrum 
uses may be modified in order that we may determine 
the association constant for a metal ion with a par- 
ticular group in a protein molecule, when an accurate 
computed titration curve is available. We have at- 
tempted to apply the modification to the association 
of zinc ion with the imadazole groups in the BSA mol- 
ecule. The results of this application are found to be 
inclusive, and this is believed due to the fact that our 
computed titration curves are not in complete agree- 
ment with the experimental titration data. It is con- 
cluded therefore that our modification of the method 
Bjerrum uses should be tested further when an ac- 
curate computed titration curve has become available. 
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THE NUTRITIONAL EVALUATION 
OF CERTAIN NUT PROTEINS 


(Publication No. 4318) 


Sushela Lingaiah, Ph.D. 
Michigan State College, 1952 


The nutritive value of four nuts, almonds, ca- 
shews, pecans and walnuts was investigated for prox- 
imate composition of 10 essential acids, The effec- 
tiveness of the supplementation of the basic rice diet 
of low income groups in India with nuts also was 
studied. The essential amino acid content of the nut 
studies is presented in Table 1. 


Table 1 
Essential amino acids of four nuts 


Walnut Almond Cashew Pecan 
per cent per cent percent per cent 





Amino acid 





Arginine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Threonine 
Trytophane 
Valine 


3.32 
0.47 
0.70 
1,08 
0.45 
0.17 
0.71 
0.67 
0.10 
0.73 


4.42 
0.70 
1.12 
1,54 
0.70 
0.19 
1.16 
0.82 
0.11 
1.10 


4.92 
0.70 
1.07 
1.55 
0.97 
0.32 
1,14 
0.91 
0.13 
1.23 


2.01 
0.36 
0.49 
0.65 
0.30 
0.15 
0.48 
0.37 
0.07 
0.52 


In comparison with the essential amino acids of whole 
egg all the nuts have a lower content of lysine, methi- 
onine and tryptophane and are higher in arginine. 
Experimental diets were devised for biological 
assay including a rice diet, in which the protein was 
derived entirely from rice, and a positive control 
diet, in which the protein was derived entirely from 


whole dried egg. Two nut supplemented rice diets 
were prepared from each of the four experimental 
nuts by displacing five per cent and 25 per cent of 
rice protein in the rice control diet by proteins of 
the intact nut. All of the diets were isocaloric and 
contained equivalent amounts of protein (N x 6.25), 
vegetable fat, calcium and irradiated ergoserol. 

Weanling rats were maintained on the experimen- 
tal diets for four weeks, The protein efficiency was 
measured as gain in weight per gram of protein in- 
gested. The efficiency of the different diets was as 
follows: defatted whole egg 2.19 gm., rice 1.50 gm., 
and from 0.28 to 1.36 gm. for the eight nut supple- 
mented rice diets. 

The apparent digestibility of the proteins and ni- 
trogen retention per gram of nitrogen ii.take was in- 
vestigated for each diet by use of the balance ex- 
periment, The apparent digestibility of proteins of 
test diets was found to be: whole egg 85 per cent, 
rice 77 per cent, and nut supplemented diets from 
70 to 78 per cent. 

The nitrogen retained per gram intake was for 
whole egg 0.5460 gm., rice 0.3224 gm. The range 
for nut supplemented rice diets was from 0.2032 to 
0.3276 gm, 

Displacement of five and twenty-five per cent of 
the protein of the basic rice diet by the proteins of 
four whole nuts did not improve the growth promot- 
ing efficiency, the digestibility, or nitrogen retention 
of the proteins of nut supplemented rice diets over 
that of rice alone. Therefore, it was concluded that 
the nuts did not form an efficient supplement to a 
basic rice diet of India. 
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THE DEVELOPMENT 
OF MODERN MANUFACTURING INDUSTRY 
IN CHINA, 1928—1949 


(Publication No. 4915) 
An-min Chung, Ph.D. 
University of Pennsylvania, 1953 


The road to industrialism for China has been dis- 
tinctly tortuous and difficult. Although, historically, 
the genesis of China’s modern industry may be 


traced back to 1862 when the first factory (an arse- 
nal) was established, it was not until after the Treaty 
of Shimonoseki (1895) that Western industrialism 
began to take hold, Under the protection of this 
Treaty, foreign industrial capital flowed into China 
in substantial quantities, causing modern flour mills, 
textile mills, machine shops, match factories, etc., 
to be established and eventually, by virtue of their 
demonstrated successes, induced Chinese private 
capital to be diverted for industrial purposes, This 
early period of China’s industrialization was marked 
by difficulties stemming largely from her vastly dif- 
ferent cultural background, 
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With the outbreak of World War I, there came a 
period of abnormal prosperity for the industry in 
China and then, after the war, a severe depression. 
The latter represented the first real test of the com- 
petitive strength of the Chinese industry and, as a 
result, it suffered heavily because of disadvantages 
rooted in technical inferiority as well as in other 
socio-political factors. This setback accounted for 
much of the increased nationalistic tendency mani- 
fested by subsequent developments of China’s indus- 
try during the ensuing periods, 

Between 1928 and 1937, however, indigenous in- 
dustry began to shift to a more solid footing. Despite 
the Great Depression of the Thirties, the loss of 
Manchuria and other serious handicaps of an interna- 
tional character which together prevented a more 
impressive quantitative growth of the industry, sub- 
stantial gains were made in a qualitative sense. A 
greater variety of products was manufactured and a 
higher level of technical and managerial proficiency 
was attained. All these were accompanied simulta- 
neously by a general strengthening of the industry’s 
competitive position, which was made possible by a 
series of important political and economic changes, 
such as, the development of the banking and trans- 
portation systems, the restoration of tariff autonomy, 
the currency reform, the unification of the country, 
etc. Concurrent with these changes, however, Gov- 
ernment gradually emerged as the leader of modern 
industry in China through the monopolization of basic 
metal, mining and other strategic heavy industries. 
Prospect for unprecedented industrial growth was 
unusually good in early 1937 until the outbreak of the 
Sino-Japanese War, 

The eight years of war between 1937 and 1945 left 
China’s industrial development at a complete stand- 
still, With a handful of evacuated factories serving 
as a nucleus, the Government tried in vain to develop 
a new industrial base in the interior of China. Some 
degree of success was actually achieved in the early 
part of the war but much of it was eventually nullified 
by the rapid deterioration of Free China’s general 
economic conditions toward the end of World War II. 
Galloping inflation led to widespread dissipation of 
industrial capital and lack of essential supplies re- 
sulted in constant interruption of production. Gov- 
ernment lending policy and price controls merely ag- 
gravated the country’s economic ills, Beginning in 
1944, industrial production went into a period of pro- 
gressive decline, 

Much to the contrary of prevailing hopes, the ter- 
mination of World War II brought scarcely any relief 
to China’s handicapped industries, Continued mili- 
tary activities against the Communists confronted the 
newly retaken industries in Manchuria and other 
coastal regions with much of the same problems, e.g., 
inflation, disruption of communications, etc., which 
stifled industrial progress during the war. It is quite 
obvious, therefore, that despite foreign aid, currency 
reform and many other superficial corrective meas- 
ures, the disintegration of China's industrial struc- 
ture continued until the collapse of the Nationalist 
Government on the mainland, 

In conclusion, it seems sufficiently clear that 


political factors, both internal and international, have 
influenced strongly the course of China’s industrial 
development, The particular experience of China 
simply goes to prove that industrial development of a 
nation cannot be treated as an isolated problem di- 
vorced from social and political developments that 
are Simultaneously unfolding within as well as without 
the country. The study seems to indicate, further- 
more, that industrialization can no longer be regarded 
with equanimity as merely a national problem, The 
approach must be a broader one embracing a whole 
group of nations, developed as well as underdeveloped, 
in so far as they subscribe to the same basic beliefs 
of human destiny and to the extent that they succeed in 
finding a mutually agreeable way of realizing them. 
As to China’s industrial future, no prediction is safe 
beyond the general statement that given a relatively 
long period of political stability, industrial develop- 
ment will doubtlessly resume, Whether the present 
Communist regime will provide that most essential 
prerequisite is, however, a question that must await 
the study of political scientists, 
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TOWARD AN UNDERSTANDING 
OF ADJUSTMENT TO WORK 


(Publication No. 5186) 


Howard Armstrong Cutler, Ph.D. 
Columbia University, 1952 


This study attempts to probe beneath the symp- 
toms and obvious measures of worker frustration and 
malcontent in search of relationships more funda- 
mental to the work adjustment of the Western, white, 
industrial, male worker. It is concerned with the sup- 
ply of labor and the welfare of the worker as affected 
by his adjustment to work. Its goal is to gain a better 
grasp of the adjustment process by constructing a 
conceptual framework through which the findings of 
empirical studies can be analyzed and gaps in our 
knowledge be highlighted. 

A framework of analysis is built around four con- 
flict areas in relation to which problems of personal 
adjustment tend to occur, These areas involve ex- 
pectations and aspirations, use of personal resources, 
situations of personal participation, and rewards, The 
socio-psychological theory relating to each conflict 
area is examined for general organizing statements 
or themes that embrace the subject matter and ex- 
press meaningful relationships which can be recog- 
nized in empirical data, With the aid of these themes 
empirical studies of worker behavior are analyzed, 
exceptions and limitations to the themes noted, gaps 
in the literature revealed, and the direction for fur- 
ther research pointed out. 

Except for the final chapter and a chapter survey- 
ing the approaches to the problem of worker adjust- 
ment made by economists, engineers, sociologists, 
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the study is devoted to the systematic statement, 
elaboration and documentation of themes through an 
analysis of empirical researches. 

Commonsense themes are formulated in each con- 
flict area, The probability of a worker’s satisfactory 
adjustment to work is a function of his: 

I Expectations and aspirations about work— 

A. Ability to formulate expectations about work; 

B. Lack of rigidity of aspirations about work; 

C. Degree of agreement between both aspira- 
tions and expectations about work and realizations in 
work; 

II Use of Resources in work— 

A. Extent of use of personal resources for work; 

B. Freedom in determining the way and extent 
to which personal resources will be used in work; 

C. Opportunities to develop latent resources in 
work; 

III Participation in work— 

A. Meaningfulness of work; 

B. Degree of agreement between values realiz- 
able in work and total hierarchy of values; 

C. Degree to which worker can associate him- 
self with both his immediate work group and em- 
ployer; 

IV Rewards from work— 

A. Social respect accorded his work role; 

B. Certainty of maintaining present gains in 
work; 

C. Opportunity to increase rewards from work, 

The most common limitations evident in the gen- 
eral orientation of worker adjustment studies involve 
the conception of adjustment. Most empirical re- 
search is addressed to the accommodative aspect of 
adjustment, that is, to the development of habits and 
the measurement of feelings of satisfactions or dis- 
satisfactions, without adequate regard to whether the 
habits are of the kind that will continue to serve the 
worker throughout his lifetime. Another prevalent 
limitation is the use of a single criterion of adjust- 
ment such as turnover or productivity or attitudes 
toward a single job factor. 

The analysis reveals a need for further research 
into the mobility of workers in relation to the failure 
of jobs to utilize the worker’s capacities and training, 
Knowledge of those capacities whose challenging use 
is important to satisfaction in work and empirical ev- 
idence of the effects of the sudden stopping of work at 
retirement is scanty. The distinction between the 
significant factors in job choice and those affecting 
on-the-job decisions as revealed by the empirical 
studies has not been fully appreciated in theories of 
worker behavior. There is no adequate theory of oc- 
cupational choice that conceives the phenomenon as a 
process continuing over most of a lifetime, takes cog- 
nizance of current knowledge of expectations and as- 
pirations, and appreciates the implications of the ir- 
reversibility of choices. 

Adjustment involves a continuous process of com- 
promise, The type of adjustment a worker makes 
depends upon the nature of his compromises which 
are affected by the way he perceives work and by how 
much he is willing to risk in work, The empirical 
data reject the blanket concept of a basic human 


desire to take part in the making of decisions ruling 
one’s work life. The desire is most prevalent among 
those workers who think they can do something about 
their futures. 

The basic concept of worker adjustment that 
evolves from the analysis is that it is a process to be 
expressed in terms of rates and direction of change 
of the significant relationships between the total 
worker and the work institutions of his society. Both 
the short-run and long-run, that is, accommoda- 
tive and integrative, effects of worker behavior must 
be evaluated. The worker needs to be studied over a 
lifetime with greater attention given to how he makes 
decisions, 

Another promising approach is the study of the 
total worker at a point in time through an analysis of 
the meaning of the work situation to him, A worker 
both shares the group’s way of perceiving and in turn 
influences the nature of the perceptions common to the 
group. Because of the nature of this interaction, the 
effects of any choice upon the worker’s position rela- 
tive to his membership and reference groups cannot 
be ignored if worker behavior is to be understood, 
This observation, which has been frequently applied 
to the problems of consumption, might fruitfully be 
applied to work behavior by considering the worker 
as a consumer of the immediate products of the pro- 
duction process, 
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THE PREVENTION OF STRIKES 
IN PUBLIC UTILITIES: AN ANALYSIS 
OF EXPERIENCE IN THREE STATES 


(Publication No, 5136) 


Robert Rinehart France, Ph.D. 
Princeton University, 1952 


In this dissertation an analysis is made of the ex- 
perience of three states in regulating strikes in pub- 
lic utilities with particular emphasis on the effects of 
the laws on collective bargaining. Two of the states 
covered, New Jersey and Pennsylvania, have provided 
for compulsory arbitration of utility disputes. The 
third state, Virginia, has authorized the Governor to 
seize any public utility in the event of a strike, and to 
confiscate fifteen per cent of the profits earned under 
government control while freezing the terms and con- 
ditions of employment, 

Two aspects of the Acts’ effects on collective bar- 
gaining were studied: first, whether the negotiating 
parties were less willing and able to reach their own 
agreements under the law, and, second, whether the 
statutes created a bargaining advantage for either 
side. The substitution of compulsory arbitration and 
seizure for the strike clearly resulted in less force- 
ful penalties on the parties for failure to reach agree- 
ment and in some cases the laws created new obsta- 
cles to obtaining agreements. Consequently, under 





322 ECONOMICS 





the statutes some breakdowns have occurred which 
probably would have been avoided if the disputants 
had been confronted with the economic losses of a 
work stoppage. However, the laws were not without 
factors which discouraged their use, In many in- 
stances these deterrents apparently were sufficient to 
help bring about agreement because the collective 
bargaining objectives of unions and management were 
not in great conflict. 

A valid insight into the Acts’ effects on collective 
bargaining can be obtained by noting that where 
breakdowns were most frequent under the laws, other 
important factors were operating to put labor rela- 
tions under considerable strain. Conversely, where 
relations were not under great pressure failures of 
private negotiations were infrequent. Thus the stat- 
utes did not often bring about results counter to the 
direction in which other factors important to collec- 
tive bargaining were operating, and, in most in- 
stances, bargaining relationships that were operating 
successfully prior to the establishment of the laws 
were not greatly affected by the statutes. 

Of the three laws, the New Jersey statute was the 
most successful in avoiding the creation of a bargain- 
ing advantage for either side. The use of ad hoc 
boards of arbitration and the broad standards upon 
which the arbitrators’ decisions were required to be 
based made it difficult to predict which side would be 
favored by an award, The Pennsylvania statute, by 
restricting the arbitrators to awarding terms and 
conditions of employment comparable to those pre- 
vailing in other utilities within the same labor market 
area, created a situation in which labor might have 
been unable to exert pressure on management to 
compromise. The Virginia seizure law also created 
bargaining advantages for the employers in the bus 
and telephone industries because the cost of seizure 
was much less than the cost of the wage increases in- 
volved, However, in most cases the outcome of ne- 
gotiations indicated that the bargaining advantages 
created were not often utilized. The unwillingness of 
management to exploit the bargaining advantage 
created by the laws can be explained by a number of 
considerations related to other components of bar- 
gaining power; however, part of the explanation can 
also be found in the fact that bargaining power is not 
always an important determinant of the outcome of 
negotiations because the collective bargaining objec- 
tives of the parties are not in all cases strongly in- 
compatible. 

From the public’s standpoint, the most important 
aspect of the laws was whether they did in fact pre- 
vent interruption in the services of the public utili- 
ties. With two exceptions in New Jersey and one in 
Virginia, there were no substantial breakdowns in 
utility services, The circumstances surrounding a 
number of situations in which the laws were invoked 
indicated that strikes probably would have resulted in 
the absence of the laws, 

From the standpoint of industrial relations, the 
operation of the New Jersey law seems to indicate 
that workable and acceptable solutions to disputes 
can be obtained under compulsory arbitration, The 
success of the New Jersey Act along these lines 





seems to have resulted primarily from the elements 
of joint determination in the arbitration procedure 
such as the willingness of the impartial members of 
the board to adopt a mediatory approach, the quasi- 
tripartite character of boards, and the efforts of the 
Governor to consider the wishes of the parties in ap- 
pointing impartial members, However, both the New 
Jersey and the Pennsylvania experiences indicate the 
need for keeping judicial review of awards to a min- 
imum, 
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MICHIGAN STATE HIGHWAY 
EXPENDITURE POLICY 


(Publication No. 4894) 


Hubert Howard Frisinger, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to determine the 
principal reasons for the failure of the State of Mich- 
igan to provide an adequate system of trunk-line 
highways prior to 1948, and to suggest changes in ex- 
penditure and financing policies, The study of High- 
way Needs in Michigan, which was published by the 





Michigan Good Roads Federation in 1948, revealed a 
highway construction backlog of $ 879,597,580, It is 
important that sound policies be adopted to improve 
the state’s performance of the highway function. 

In Part I of the study, the highway investment 
problems in 1919 are contrasted with those in 1948 
and the causes of the 1948 investment backlog are 
analysed. Construction costs, potential benefits from 
improvements, and reasonz2ble limits for current 
motor vehicle taxes in 1919 and 1948 are used to de- 
termine the relative need for borrowing in the two 
periods, The data show that a greater need for bor- 
rowing existed in 1948, The principal causes of the 
1948 backlog are found to be: 1, the rapid obsoles- 
cence of many highways built in the preceding two 
decades which was caused by unforeseen increases in 
the volume of traffic and in motor vehicle operating 
speeds, 2, the mistaken belief that wider pavements 
would provide satisfactory increases in highway ca- 
pacity, 3. faulty allocation formulas, and 4, inflexible 
tax rates and the adherence to the pay-as-you-go 
principle of financing. The reduction in the volume 
of investment during the World War II period, usually 
considered the leading cause of the backlog, is found 
to be a comparatively minor factor, 

The theory of highway investment is developed in 
Part II of the study. The commercial principle of 
highway development and the marginal approach to 
the determination of the most economic limits of 
highway expenditures are emphasized. The following 
topics connected with expenditure planning are dealt 
with: costs and benefits, expenditure equilibrium 
through time, the replacement of obsolete facilities, 
and the counter-cyclical variation of highway 
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expenditures. In the final chapter of Part II, the more 
important financing issues are analysed. Substantial 
proof of the desirability of pricing highway services 
at full cost, as opposed to a lower marginal cost, is 
presented. The toll road solution to the problem of 
financing highways is found to be superior to any 
other method in cases where vehicle-mile costs and 
benefits are appreciably above the level of state-wide 
average user taxes, Attention is also given to the ef- 
fect of federal aid on investment efficiency curves, 
the use of borrowing in the present emergency, the 
advantages of earmarking for motor vehicle and other 
benefit taxes, and the use of the value-of-the-service 
principle in allocating the common costs of providing 
highways. 

In Part III, the study concludes with an analysis of 
three highway investment cases from the 1948 backlog 
and suggested revisions in policy, The changes rec- 
ommended include: 1, a greater use of borrowing, 2. 
improved records and data for economic justification 
studies, 3. more emphasis on federal aid as a 
counter-cyclical influence, and 4, the establishment 
of an administrative commission to control borrowing 
and to adjust tax rates, 
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CROSS-CHANNEL OWNERSHIP OF MASS MEDIA: 
A STUDY IN SOCIAL VALUATION 


(Publication No, 5197) 


Harvey Joshua Levin, Ph.D. 
Columbia University, 1953 


This study considers the extent to which main- 
taining separate ownership of newspapers, radio, tel- 
evision, movies, etc., will promote their “adequacy.” 
By “adequacy” we refer to the needs of economic sta- 
bility and political democracy, and mean impartiality, 
balance, honesty and accuracy, so far as they bear on 
the interpretation of the many insulated groups in so- 
ciety to one another, 

Chapter I shows, first, that economics has always 
been concerned with the impact of market processes 
on such non-market values, Then we examine, in 
some detail, “adequacy” of the press — the particular 
non-market value in question, The prevailing com- 
munity judgement towards the press is seen to di-~ 
verge from market valuations, and we seek an expla- 
nation in the limitations of market choices as an index 
of people’s wants, Alternative methods of ascertain- 
ing prevailing values are considered and the object of 
our study emerges as a social appraisal of the Fed- 
eral Communications Commission’s policy of owner- 
ship diversification, where the public’s professed 
values and market behavior seriously diverge. 

Chapter II characterizes three social dangers 
which seem to arise in financially unstable media. 
The Chapters III-VI consider whether a policy dis- 
couraging cross-channel affiliation need unleash such 


dangers and so reduce the “adequacy” of the press, 
We find: 

(1) The policy does not seem to prevent media 
from utilizing their resources more effectively or to 
weaken seriously their resilience to outside pressure 
groups. (Ch.IV) Indeed many publishers who entered 
radio to exploit economies of joint operation have 
been sadly disappointed, (Ch.III, IV) 

(2) The anti-affiliation policy, as applied infor- 
mally during the 1930s, may have added somewhat to 
newspaperdom’s financial difficulties, as publishers 
feared. (Ch.II, VI) But it has probably not increased 
their susceptibility to outside pressure much since 
then. If anything, FCC’s formal rule, enacted in 1944, 
seems to have hastened the day when newspapers must 
face radio’s threat squarely, instead of “hedging” by 
affiliation. During the 1930s, moreover, radio did 
make inroads, but apparently not through any inher- 
ent technological superiority. A number of special 
factors may have speeded radio’s growth: radio’s 
superior promotion and research, its reputation for 
fairness, free newspaper publicity of radio programs, 
the fact that radio listening was considered a “free” 
good, the advantages of a central radio network in ad- 
vertising rates, wartime newsprint shortages, the 
publishers’ reluctance to make immediate adjust- 
ments to radio in technique and content. (Ch.VI) 

Today television is apparently making limited, but 
definite, inroads into the earnings of radio, newspa- 
pers and the movies. An anti-affiliation policy here 
would therefore have short-run social costs — more 
in the case of movies and radio, perhaps, than news- 
papers. But once again, long-run price and quality 
competition on the part of the older media might help 
them to stabilize their revenues and improve their 
“adequacy” too. (Ch.II, V, VI, VII) 

Chapter VII characterizes three positive social 
benefits which may accrue from intermedium com- 
petition: 

(1) On balance, price and quality adjustments of 
old media to the new seem more salutary than un- 
salutary. Cross-channel affiliation would seem to re- 
duce pressures on the old to make such adjustments. 

(2) Separate ownership avoids certain social dan- 
gers arising in affiliations: e.g., the possibility that 
(say) publishers would deliberately inject their social 
and political views into their radio or TV program- 
ming and vice versa. 

(3) Separate owners, as separate individuals, see 
life differently. Even two businessmen may differ in 
outlook and perspective. And more important — once 
movies and newspapers are discouraged from enter- 
ing radio and television, municipalities, universities, 
cooperatives, etc., may find more room, The per- 
spectives of such non-profit organizations may rem- 
edy somewhat the “unconscious” business bias of the 
press today. 

Chapter VIII considers desirable public policy. 
First we review the historical basis of FCC’s licens- 
ing standards and its Newspaper Rule in particular, 
Then we consider a number of possible procedural 
changes to strengthen FCC’s hand in diversifying 
ownership, in the light of changing economic and 
technological conditions, 
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THE ECONOMIC EFFECTS OF FORCED 
GEOGRAPHIC INTEGRATION OF ELECTRIC 
UTILITY HOLDING COMPANIES 


(Publication No. 5116) 


William Maxwell Zentz, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to determine the ef- 
fects of application of Section 11 (b) (1) of the Public 
Utility Holding Company Act of 1935 on costs of elec- 
tric subsidiaries of affected holding companies. Since 
the geographic integration required by this section of 
the Act has now been largely completed, enough data 
are available to make a valid judgement possible. 

The method followed is to make an exhaustive 
case study of all such holding companies and their 
subsidiaries. In order for this to be meaningful, it is 
first necessary to determine just what affects elec- 
tric utilities’ costs. Technical studies indicate that 
production costs are determined primarily by the 
size of interconnected and coordinated plant because 
of: 1, reduced fuel and labor costs per kilowatt-hour 
of output as turbine-generator size increases, and 2, 
reduced capital costs, due both to a decline in costs 
per kilowatt of capacity as turbine-generator size 
increases and a reduction in necessary (reserve) ca- 
pacity as plant size increases, Firm (management 
and capital) costs appear to be influenced primarily 
by the size of the operating company. Holding com- 
pany size appears to influence these costs, if at all, 
only in the (Federal Power Commission) account “ad- 
ministrative and general expense.” The case studies 
then follow. 

A technique is devised to measure changes in ad- 
ministrative and general expenses of companies re- 
quired to be divested by holding companies, The per- 
centage this account is of gross electric operating 
revenue is calculated for every divested subsidiary 
for those years for which data are available, gener- 
ally 1938-1950. These percentages are averaged for 
the years prior to separation, and the years follow- 
ing. The percentage change between these two aver- 
ages is then found. This figure is compared with the 
comparable one for all electric utilities in the United 
States. While of little significance for any one com- 
pany, loss of firm economies would be indicated by a 
general relative increase in this index for all di- 
vested subsidiaries, as compared with all companies, 
The data indicate that this did not happen, Of sixty- 
one divested companies which became independent, 
thirty-one show declines of more than the national 
average, eight show declines equal to the national av- 
erage, and twenty-two show declines of less than the 
national average. In addition, the four divested com- 
panies for which data are available which were ac- 
quired by independents all show declines greater than 
the national average. 


Thus, since the case studies show that only hold- 
ing company size has been affected by the Act, losses 
of firm economies are not apparent, Increases in 
plant costs have not resulted, since in only two cases 
were interconnected properties ordered separated 
from common control, and this did not affect operat- 
ing relationships. Decreases in plant costs have re- 
sulted through isolated operating properties of hold- 
ing companies being acquired by adjacent operating 
companies. The conclusion is that application of 
Section 11 (b) (1) has not increased costs of electric 
subsidiaries. 
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ECONOMICS, COMMERCE-—BUSINESS 
THE IMPACT OF BREAK-EVEN POINT ANALYSIS 
UPON INDUSTRIAL MANAGEMENT 


(Publication No. 4962) 


Chao-Sheng Chen, Ph.D. 
State University of Iowa, 1953 


This dissertation attempts to evaluate the possi- 
bility of applying break-even point analysis to indus- 
trial management, 

The writer has reviewed the basic concept and 
past use of break-even point analysis. Throughout 
this dissertation, the writer makes use of the analyt- 
ical approach in evaluating this managerial tool and 
illustrates the study with hypothetical figures. 

Existing techniques in developing the break-even 
chart are illustrated. 

The writer finds that both revenue and cost curves 
used by the break-even students have deviated from 
the demand schedule and the true cost function as 
adopted by economists. The fact that both the demand 
schedule and the true cost function in the conventional 
break-even study are unobtainable in practice has 
limited the usefulness of this tool in the managerial 
field, 

The writer emphasizes the fact that this simple 
chart has reflected the economic characteristics of a 
particular product or a particular firm as a whole, 
and might be used to organize the mass of information 
into meaningful terms for managerial use. This sim- 
ple chart might be valuable for management, espe- 
cially in short-range planning. 

The cost concept section tries to evaluate the con- 
cepts necessary for managerial decisions and the 
concept shown by the break-even chart, This study of 
cost concept would be useful for management because 
it is the only way to avoid misunderstanding in the 
application and use of this simple tool in the mana- 
gerial field. The modified break-even chart section 
tries to demonstrate that if the demand schedule and 
the true cost function can be provided, this modified 
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chart can show the marginal revenue and the mar- 
ginal cost needed for setting up the price and output 
policies of a particular firm. 

The possibility of using the break-even chart in 
the multiple-product enterprise, the problems of 
product- mix, sales-mix and the selection of the vol- 
ume index are discussed. 

It seems to be true that accounting students have 
made more contributions in this field than others. 
This tendency should be encouraged because account- 
ants should play an important role in this field. Both 
economists and managers should be urged to explore 
the field. It is the writer’s hope that this study will 
enable persons in related fields to make even 
greater use of this important tool, the break-even 
study, in their work, 
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SOME FACTORS INFLUENCING LABOR 
ORGANIZATION IN THE RETAIL TRADES 


(Publication No. 5134) 


Marten Sutherland Estey, Ph.D. 
Princeton University, 1952 


In the retail trades, only a small fraction of those 
employed are union members; even the combined ef- 


forts of eight international unions have succeeded in 
extending union membership to only six per cent of 
all paid retail employees (excluding craftsmen). The 
numerical strength of the retail labor movement, 
nevertheless, is substantial, and is presently close to 
400,000 workers, of whom some sixty per cent are 
employed in retail grocery stores, and twenty per 
cent in department stores. Union membership is also 
concentrated both geographically (five cities account 
for forty per cent of all organized retail workers) and 
organizationally (two international unions claim sev- 
enty-five per cent of total membership). 

The relatively small degree of organization among 
retail workers has generally been attributed to the 
predominance among them of a white-collar psychol- 
ogy which makes them reluctant to join unions, The 
numerical strength of the retail labor movement, 
however, and the fact that the largest group of organ- 
ized workers are white-collar workers, suggests that 
a more general explanation is necessary. The pres- 
ent study indicates that the existing pattern of union 
membership in the retail trades is determined by not 
one but four major types of factors: (1) those which 
affect worker attitudes toward unions; (2) those which 
affect union activities per se; (3) labor relations leg- 
islation and its administration; and (4) relationships 
between the retail clerks (the largest group of organ- 
ized retail workers) and the groups from whom they 
have sought support, 

Circumstances which militate against the develop- 
ment among retail workers of a receptive attitude 
toward unions include temporary employment (due 


either to hiring on a part-time basis, or, especially 
among females, to expected short-run participation 
in the labor force) extensive opportunities for self- 
employment, and physical, functional and economic 
proximity to employers. The large number of retail 
workers subject to one or another of these factors 
comprise a major barrier to union growth. The in- 
fluence of these factors, however, are least evident 
in chain grocery stores and in department stores, 
and appear to be one reason for the concentration of 
union membership therein. 

The expansion of union membership is also ham- 
pered by high per capita organizing costs, attributa- 
ble to both high labor turnover and to extensive dis- 
persion of the labor force, and by the nature of 
competition in the retail trades, which not only obvi- 
ates the need for unions as a stabilizing force within 
particular product markets, but, because the retail 
trades are comprised of thousands of separate prod- 
uct markets, also eliminates the competitive forces 
necessary to stimulate the expansion of organization 
from one community to another and from one branch 
of trade to another. And since but a small fraction of 
the retail labor force is employed in any single prod- 
uct market, this situation makes rapid gains in the 
ratio of organized to unorganized workers virtually 
impossible to achieve. 

A majority of retail workers are also denied the 
protection of either state or national labor relations 
legislation in their efforts to organize and bargain 
collectively. Those who work in the small establish- 
ments which predominate in the retail trades have, 
by administrative decision, been generally refused 
access to the processes of the National Labor Rela- 
tions Board, and in three-quarters of the states, they 
have no comparable state agency to which to turn as 
alternative. Most retail workers, therefore, find 
themselves in a no-man’s land, so far as legal pro- 
tection of their right to organize is concerned, The 
general lack of organization in uncovered establish- 
ments and uncovered areas, and the concentration of 
membership both in states which provide legal pro- 
tection of union activity and in large-scale enter- 
prises over which the NLRB generally chooses to 
exercise jurisdiction indicate a direct relationship 
between the presence of legal protection and the 
growth of the retail labor movement, 

The most important determinant of the pattern of 
union membership in the retail trades, however, ap- 
pears to be that of inter-union relationships. De- 
pendent upon outside assistance to achieve their eco- 
nomic objectives, the economically weak retail clerks 
(as previously indicated, the largest group of organ- 
ized retail employees) have followed policies designed 
to enlist support from external sources. Although 
consumer support has proved inadequate, support ob- 
tained from butchers, teamsters, and warehousemen 
has been so effective that both the geographic and in- 
dustrial distribution of organized retail clerks has 
been greatest where such alliances exist. Contrari- 
wise, where alliances are non-existent, the presence 
of other favorable factors may be of little value, 

Such inter-union alliances, however, tend to be un- 
stable, and cooperation often turns to conflict, with 
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the powerful teamsters, warehousemen or butchers 
deciding to capture rather than assist their weaker 
brethren, the retail clerks. Thus the consequences of 
dependence may be costly, and the directions in which 
union membership may expand may be seen to rest 
more on the decisions of the strategic workers than 
on those of the retail clerks. 
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THE DEVELOPMENT AND INSTALLATION 
OF A WAGE AND SALARY STRUCTURE 
FOR A MAJOR AIRLINE 


(Publication No. 4967) 


George Asher Fuller, Ph.D. 
State University of Iowa, 1953 


This is a study of a basic wage and salary prob- 
lem faced by the management of a major domestic 
transcontinental airline and the scientific manage- 
ment techniques utilized to solve that problem. 
United Air Lines is the specific company involved. It 
is typical of the “big four” of the air transport indus- 
try in many respects and does approximately 20 per 
cent of the total volume of business within a domestic 
common carrier air transport industry. 

The management of this corporation in the infla- 
tionary period immediately following World War II 
found itself with a wage and salary structure unsatis- 
factory to both management and labor. It had many 
apparent inconsistencies and was difficult to explain 
or defend. High labor turnover, employee discontent 
and ineffective control of wage and salary standards 
lead management to undertake an extensive program 
of job analysis and job evaluation designed to develop 
and install a basically sound and fair system of com- 
pensation standards. 

Extensive investigation of job analysis and job 
evaluation programs being used by other large corpo- 
rations supplied the background, supplemented by ad- 
vice and counsel of management engineers, for the 
development of an adequate job analysis and job eval- 
uation plan well designed to meet the needs of this air 
transport carrier. A point evaluation method of job 
evaluation was utilized in this program, Five major 
compensatory factors; experience, work complexities, 
working conditions, contacts and responsibilities 
were broken down into fifteen sub-factors to provide 
accurately and clearly defined “measuring sticks.” 
Two hundred and fifty-six job specifications covering 
5119 employees, approximately 43 per cent of the 
companies total personnel, provided the data upon 
which a new wage and salary structure was con- 
structed, The type of jobs evaluated were primarily 
clerical and non-unionized classifications although 
sixty-two supervisory and professional jobs were in- 
cluded in the upper ranges of the rate scales. 

A wage trend line was developed by plotting the 
point values assigned the evaluated jobs against the 


going wages and salaries paid to the 5,000 odd em- 
ployees classified within the evaluated jobs. Fifteen 
labor grades, called job groups in this study, with 
standardized rate ranges were constructed from the 
wage trend line. Satisfactory adjustments were made 
to reflect the influence of area and industry wage 
comparisons. 

The impact of the newly created wage and salary 
structure upon the companies payroll costs was de- 
termined by economic analysis. Employees being 
paid below the new ranges represented 37.5 per cent 
of the evaluated group; those above range 1.3 per 
cent, A minimum monthly increase in payroll cost of 
$ 14,005.50 was required to bring underpaid employees 
up to minimum rate ranges. The pattern resulting 
from the analysis showed a heavy concentration of 
employees in the lowest 20 per cent of the approved 
rate ranges. 

The new wage structure was introduced by a se- 
ries of adjustments initiated through the semi-annual 
wage conferences designed to eliminate the inequities 
revealed by the job evaluation program. Workable 
maintenance and administrative procedures were de- 
veloped placing emphasis upon objective analysis, 
standardization and vigorous follow through by ad- 
ministrative personnel. 

The scientific management principles utilized in 
this job evaluation program provided the corporation 
with a workable means of securing a more equitable 
wage and salary system. Giving due consideration to 
the known limitations of job analysis and job evalua- 
tion, it was generally conceded the plan enjoyed con- 
siderable success and the air transport industry had 
within its hands a valuable tool for the improvement 
of labor-management relations. 
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THE ORGANIZATION AND POST-WAR 
ADMINISTRATIVE POLICIES OF THE PORT 
OF NEW ORLEANS 


(Publication No. 5237) 


Preston Paul Le Breton, Ph.D. 
University of Illinois, 1953 


This study critically evaluates, from the stand- 
point of sound management principles, the organiza- 
tional and. administrative arrangements created by 
the port authority at New Orleans to carry out its 
assignment. The objectives of the study are to see 
how successful the port authority has been in carry- 
ing out its task, and to ascertain the reasons for its 
success or failure; to set forth recommendations 
suggesting changes in the organizational structure, 
administrative policies or functions performed with 
the thought of enhancing over-all efficiency; and to 
serve as a guide for other port authorities interested 
in initiating similar enterprises, or in making changes 
in existing organizations. 
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The study is divided into eleven chapters. Chap- 
ter II introduces the port of New Orleans by describ- 
ing its legal status and the organization of the board 
of commissioners, Chapter III deals with the over- 
all financial position of the port relative to its total 
receipts and total expenditures. With this back- 
ground, the post-war financial policy is evaluated in 
the light of the policies followed by other port au- 
thorities and relative to the peculiar needs at New 
Orleans. 

Chapters IV through X carry the investigation into 
each department of the board. A departmental organ- 
ization chart introduces each department and is fol- 
lowed by a statement of the operations assigned each 
department and the operational procedure established 
for carrying out the assigned tasks. An evaluation is 
then made of the achievements of each department 
relative to the assigned objective or anticipated goal. 
The administrative policies of the board formulated 
and put into action since 1940 are introduced within 
the department where they are most pertinent. Each 
chapter concludes with a summary statement of the 
major items covered in the chapter. The sequence in 
which the departments are studied is as follows: En- 
gineering, Docks, Public Grain Elevator, Public Com- 
modity Warehouse and Foreign Trade Zone, Indus- 
trial Facilities, Publicity and Commerce, Personnel 
and Service. Chapter XI summarizes and evaluates 
the major administrative policies of the port and the 
organization created to carry out these policies. 

The results of the study are summarized in the 
following paragraphs. The procedure established for 
selecting board members is weak in that it lacks as- 
surance that a well rounded board would be ever 
present or that the best qualified candidate would be 
selected. The processes for removing members, the 
size of the board and the tenure of each commis- 
sioner were found to be satisfactory. The post-war 
financial position of the port has been satisfactory but 
the financial picture presented is not realistic since 
it includes subsidies as operating income. 

The physical facilities meet the standards in use 
at most ports in the United States, although they lag 
behind the ideal standards as set up by the Maritime 
Commission, The decision to expand the facilities of 
the public grain elevator is unsound for there is no 
clear evidence that the high post-war movement of 
grain through Southern ports will continue in the fu- 
ture. The conversion of the cotton warehouse was 
wise because of the need for additional general ware- 
house space, The creation of a foreign-trade zone in 
1947 has proved unprofitable, but the trend is in favor 
of the port. 

One of the very strong points of the organizational 
structure of the port is its logical allocation of duties 
among functional departments and the limit of the 
span of control in most departments. It is within the 
realm of control that the port has failed to meet the 
high standards demanded of an efficient organization, 
There is insufficient testing and training of workers, 
maintenance of equipment, establishment of proper 
methods and standards of operation and budgeting of 
income and expenditures. 
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COLLECTIVE BARGAINING 
IN THE MEAT-PACKING INDUSTRY 


(Publication No, 4980) 


Ralph S. Novak, Ph.D. 
State University of Iowa, 1953 


This investigation has concerned itself with the 
interrelationship between the basic economic forces 
and the collective bargaining procedures and results 
in an important basic industry — meat packing. In 
this treatment, historical, statistical, and analytical 
procedures have been followed in order to delineate 
the nature and implications of the interrelationships 
considered. 

Initially an examination was made of the nature of 
the historic and economic forces which play on the 
meat-packing industry. It was discovered that the 
great amount and widespread resources coupled with 
the possibility of new firms entering the industry with 
only a relatively small expenditure of capital makes 
for easy entry conditions in this industry. The na- 
tional railroad network, the advent of the paved high- 
ways with refrigeration available for both railroads 
and trucks, results in interregional market compe- 
tition among the two thousand or more competitors. 
These conditions added to the relatively inelasticity 
of supply of meat in the short run produce chronic 
long run overcapacity in the industry and consider- 
able fluctuations of meat prices and wages over the 
cycle, 

The nature of these economic forces was pri- 
marily responsible for the failure of early workers’ 
attempts at organization. Unions and collective bar- 
gaining flourished in periods of prosperity and great 
demand for meat, but inadequate financial resources 
and lack of strength of these unions made it impos- 
sible for them to withstand the pressure of meat 
prices in depressions. In periods of prosperity the 
unions would again revive and the process would be- 
gin again. 

Under the N. I. R. A., and following legislation, 
the unions were given impetus and a new union was 
organized as a split from the Amalgamated Meat 
Cutters, which later became independent under the 
CIO. Because it represented both the skilled and 
unskilled workers, it gained considerable strength 
and a foothold in large slaughtering plants of the Big 
Four, 

Although the workers have held out for bargaining 
on a wider base, namely industry-wide bargaining, it 
is doubtful it is feasible at the present time, as there 
are two particularly strong unions and also because 
there are approximately two thousand packers and 
processors. This aim of a wider base is promulgated 
by the desire to remove the geographic differentials, 
the equalization of competition, and also the desire 


for greater security. 
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In addition to examining with care the details of 
bargaining, attention was paid to the results of this 
bargaining in the form of wages and employment pat- 
tern of the industry. It was found that the essential 
nature of this pattern was determined by the eco- 
nomic forces of the industry with the bargaining 
processes only channeling and molding particular 
phases of this pattern. Hours and employment tend 
to be considerably higher in prosperity phases than 
in depression phases. 

The applicability of the various economic theories 
were tested in the meat-packing industry and were 
found to be lacking as determinates of wages and 
prices. The theories which have been used by econ- 
omists for a century have segments which can be 
used on an ex poste basis, but are deficient on an ex 
ante basis during contract negotiation, as the contract 
projects into a future period, To say that the eco- 
nomic theories are useless and maintain wages are 
determined by political pressure would be just as 
erroneous. There is some synthesis of the two which 
has not been discovered. 

The public’s stake in orderly and peaceful collec- 
tive bargaining in this industry is such that society 
will insist that agreements be made without prolonged 
work stoppages with their crippling effects on the rest 
of the nation’s economy. Though the customary in- 
ventory means that short or moderate suspension of 
processing can occur with little hardship on the con- 
sumer but with considerable hardship on the producer 
of the raw material namely the farmer. The essential 
nature of meat packing means that long suspensions 
can not be allowed and therefore government inter- 
vention has been common in recent years. Greater 
utilization of voluntary arbitration by the parties 
when faced with unresolved conflicts by direct nego- 
tiation will help to evolve more orderly bargaining in 
this industry. 
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Insurance rates should be equitable. Therefore, 
ideally all insureds with the same probability of loss 
would be charged the same premium rate. However, 
this is impracticable since the experience for each 
class of insureds would be too limited to be reliable, 
Therefore, the procedure used in practice is to group 
many insureds with approximately the same probabil- 
ity of loss together and charge them the same class 
rate. 

As a result, some of these classes are very het- 
erogeneous, and it is desirable to refine the rate 


making procedure, Experience and retrospective 
rating plans are the best solution available today. 

Experience rating plans attempt to estimate the 
hazard of the individual insured on the basis of his 
loss experience and that expected for the average in- 
sured in the class, due allowance being given to the 
reliability of the individual experience. The ratio of 
the estimated hazard of the individual insured to the 
hazard of the average insured in the class is equal to 
the ratio of the experience rate to the class rate. 
Retrospective rating, on the other hand, is quasi-self- 
rating. The retrospective premium is not permitted 
to exceed a predetermined maximum nor fall below 
a predetermined minimum, but within that range it 
varies linearly with the losses. The premium should 
be sufficient to cover the losses and loss adjustment 
expenses of the individual insured, his share of the 
administration and other expenses which do not vary 
with the losses, and a net insurance charge. This 
net insurance charge is necessary because the excess 
premium collected from the minimum-premium in- 
sureds is always less than the premium loss on the 
maximum-premium insureds. 

A study of the theory underlying these two types 
of rating is necessary for a complete understanding 
and appreciation of their strong points and their lim- 
itations. It reveals certain principles which should 
be common to all current plans since they do not de- 
pend upon the type of insurance to which they are ap- 
plied. For example, the credibility factor used in 
experience rating is a measure of the reliability of 
the individual loss experience which is used to cal- 
culate the rate. Therefore, it should always be re- 
lated to some variable which measures the extent of 
that experience. It should not be tied to some var- 
iable which measures the extent of that experience 
during the policy period. 

An analysis of the experience rating plans cur- 
rently being used in fire, marine, and casualty in- 
surance and in corporate suretyship reveals that 
there are many discrepancies between theory and 
practice and many different approaches to the same 
problems, The analysis includes the following ele- 
ments: the eligibility requirements, the experience 
period, the experience to be included, modifications 
of the actual and expected losses because of large 
single losses and temporal changes, and the formulae. 

An analysis of the retrospective rating plans 
which are currently being used only in casualty in- 
surance yields more satisfying results. The same 
elements are examined as in the case of the experi- 
ence rating plans. Special attention is paid to the 
choice of the optimum retrospective rating values for 
the insured and the suggestion of a non-linear retro- 
spective rating plan. 


In the conclusions, an ideal experience rating plan 
and an ideal retrospective rating plan are outlined. 
Although these plans are not meant to be definitive, 
they are suggestive of what must be done if these 
plans are to be sound and fairly homogeneous. Since 
it will take time to introduce such plans, a separate 
listing is made of the major defects in the current 
plans which call for immediate correction. 
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The purpose of the thesis is to explore the social 
implications of the public accountant’s services, par- 
ticularly as related to improving free enterprise. 
Further extension of governmental intervention is ac- 
tually invited unless there are improvements through 
self-restraint by business men or through non-gov- 
ernmental impartial agencies. While undoubtedly 
some legal restraints are necessary, experience in- 
dicates that when governmental intervention is car- 
ried too far both personal freedom and economic 
productivity suffer. 

The accountant’s first responsibility is to serve 
his client, but the view developed in this thesis is that 
narrow advocacy may actually be a disservice to the 
client and certainly may weaken the accountant’s so- 
cial role. The principal conclusion developed is that 
the evolution of a broader concept of independence is 
the accountant’s most urgent social responsibility. 
He must seek to attain a social viewpoint. Sometimes 
this may be different from the business viewpoint 
which he now generally has. Some elements of so- 
ciety, especially labor, feel that accountants have an 
unconscious bias toward business. Until such an 
opinion is less common, it will limit the possibility 
that accountants may serve a sort of arbitrer function 
in settling and preventing economic disputes. 

In addition, accounts have a social role in helping 
to alleviate economic instability. This is not as di- 
rectly dependent on development of independence, but 
in some respects even this task will be expedited if 
accountants can attain a social viewpoint in addition 
to the business viewpoint. 

In developing these ideas, the first major chapter 
of the thesis discusses the nature of the accounting 
profession with reference to the professional attri- 
butes of service motive, competence, group con- 
sciousness, ethics, and the unique attribute of inde- 
pendence. Since professional status depends partly 
on good public relations, attention is given both to the 
need for self-improvement and to communication to 
the public. 

The next chapter delineates the society to which 
accountants are responsible, “Free enterprise” is 
defined, its good points are sketched, and four major 
trouble points are sketched. These are: possible con- 
flict between property and human values, economic 


instability, growth of “big government,” and growth 
of “big business.” 

The balance of the thesis is a discussion of spe- 
cific areas of responsibility, the principal of which is 
aid to management. Management has three functions, 
making a profit, providing good working conditions for 
employees, and serving society. All three functions 
have social implications. In helping with management 
problems “independent” accountants will generally be 
more valuable than accountant-advocates, although 
there are some tasks which raise no issues as to 
weakening independence. In other words, even in di- 
rect aid to management there are possible conflicts 
between the business and social viewpoints. 

The most critical area for such conflict is that of 
financial reports. One of the most fruitful areas for 
rendering an arbitrer function so as to alleviate fric- 
tion is that of labor-management relations. The serv- 
ice in which the accountant is now most extremely an 
advocate is that of tax practice. The accountant 
might well work toward an eventual goal of independ- 
ence even in this practice. 

Of areas of responsibility not directly related to 
aid to management, three are discussed, aid to gov- 
ernment, social accounting, and education. 

In concluding the thesis, professional standards 
are discussed. The need for an accelerated develop- 
ment of accounting principles and auditing standards 
is stressed. The certified public accountant exami- 
nation which tests only competence needs to be sup- 
plemented. Non-certified accountants raise definite 
problems as to standards. Finally, new emphasis on 
independence, even a new concept of independence, is 
desirable for the most useful social role for the ac- 
countant, an arbitrer function to alleviate and prevent 
economic disputes. 
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No perfect statutory tests can be devised which 
automatically reject all unsound gas and electric cor- 
poration securities from the legal list without dis- 
qualifying a substantial volume of sound securities. 

Based on the experience of tests of all defaulting 
and non-defaulting companies from 1932 to 1950, there 
can be found a combination of three tests applied to 
securities considered for the legal list which will au- 
tomatically bar all of those likely to default but which 
will exclude only a small per cent of those securities 
which will not default. Therefore, these tests should 





330 ECONOMICS 





be required to be passed, without exception, as a pre- 
requisite to admission. 

Gross Revenues: For five fiscal years preceding 
investment, gross operating revenues must have av- 
eraged per year not less than $2,000,000. 

Interest Times Earned, Five Years: For five fis- 
cal years preceding investment, net earnings must 
have averaged per year not less than two times an- 
nual interest charges on total funded debt. 

Capital Stock to Total Debt: The outstanding full 
paid capital stock together with premiums thereon 
and surplus must equal at least two-thirds of the total 
debt secured by mortgage lien. 

A security which failed any of the remaining tests, 
some of which have proved relatively effective in 
preventing the admission of defaulting securities, 
could be considered for the legal list by authorization 
of the Banking Board. The Board should retain the 
power to waive a failure to pass one or more of these 
requirements. 

The provisions of the law should serve as recom- 
mendations of the legislature to the Banking Board of 
technically desired standards, The Board is better 
fitted for its tasks than the legislature, which, unless 
it has investment experts among its members, must 
rely upon the recommendations of groups and individ- 
uals, The Board is able to act more promptly than 
the legislature, which is frequently not in session, In 
addition, it is in a better position to consider future 
possibilities and economic trends. However, the 
Banking Board should not have the power to waive 
those three provisions of the law which insure the 


safety factor inherent in securities on the legal list. 
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The “modern” criticism that classical theorists 
ignored the role of demand-shifts in transferring uni- 
lateral payments is the result of attention to the text- 
book stereotype of classical thought on the subject 
and neglect of minor works, which reveal many ex- 
amples of demand-shift treatment of particular types 
of unilateral payments by classical writers. Never- 
theless, there are grounds for the objection that the 
classical school neglected demand in the adjustment 
to capital transfers. In their generalizations on the 
subject, orthodox economists disregarded their 
former recognition of the role of demand-shifts, and 
explained the transfer of unilateral payments 





exclusively by the shift in price levels caused by the 
movement of bullion from the paying to the receiving 
country. 

This paradox is resolved by the probability that 
classical theorists saw that their premises precluded 
a rigorous generalization on transfer of unilateral 
payments without a deterioration of the terms of trade 
for the paying country. Chief among these premises 
were: (1) the usual, classical conception of a change 
in demand as the alteration in the quantity of goods 
purchased because of a variation in price, and (2) the 
neglect (or denial) of the causal significance of fluc- 
tuations in monetary income. Since classical mon- 
etary theory included no analysis of short-run varia- 
tions in velocity, movement of specie from the paying 
to the receiving country appeared to be the only means 
of effecting the modification of the terms of trade re- 
quired by the classical conception of a change in de- 
mand, The absence of velocity analysis, which was 
both a cause and result of inattention to the short- 
run, causal significance of variations in monetary in- 
come, was due, in turn, to a lack of recognition of the 
short-run, dynamic influence of the store of value 
function of money, neglect of which was the logical 
consequence of a typically long-run, static method- 
ology inappropriate to the adjustment to capital 
transfers, which is both short-run and dynamic. 

The role of classical methodology is clear in the 
transition from the exclusively demand-shift doctrine 
on the transfer of absentee remittances, to the spe- 
cie-flow, price-level-shift generalization on the 
transfer of all unilateral payments, which entirely 
ignored demand-shifts. The widespread, classical 
acceptance of the demand-shift explanation of the 
transfer of rents to absentee landlords is explainable 
not only by the fact that this was the only type of uni- 
lateral payment in which the direct transfer of pur- 
chasing power was obvious and appeared to require 
no income analysis, but also by the fact that it was the 
only type of payment which was regarded as a per- 
manent, long-run phenomenon, On the other hand, 
since a crop failure involves no direct transplanting 
of purchasing power, such a demand-shift as might 
assist the transfer of payments for the resulting aug- 
mented grain imports is limited to the depressing in- 
come effects in the country suffering the deficient 
harvest. Acknowledgment of this possibility was pre- 
cluded by classical acceptance of the opposite corre- 
lation between harvests and income implied in Thomas 
Tooke’s identification of the price level with agricul- 
tural prices. Consequently, classical descriptions of 
the balance of payments adjustment to crop failure 
included no demand-shift and relied entirely on the 
remittance of precious metals supplemented, in most 
cases, by a shift in price levels, Exceptional, pos- 
sible recognitions of demand-shifts in other payments 
were ignored or abandoned. 

Accordingly, transfer of absentee remittances with-. 
out a movement of bullion or price levels appeared to 
be the exception, rather than the rule; consequently the 
specie-flow, price-level-shift was generalized as the 
exclusive explanation of capital transfers in general. 
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EDUCATION, GENERAL 
A STUDY OF THE SUPERVISORY LEADERSHIP 
OF THE ELEMENTARY PRINCIPAL 


(Publication No. 5008) 


Lowell William Beach, Ph.D. 
University of Michigan, 1953 


This study examines the supervisory leadership of 
a selected group of elementary school principals. The 
problem is approached through a consideration of the 
totality of the phenomenon i.e, the interaction of the 
component parts — the principals, the program of ac- 
tivities, and the teachers, The purpose of the study 
was to identify some of the factors that operate in the 
supervisory function that have bearing on the effec- 
tiveness of the program. 

Criteria for judging the value of supervisory ac- 
tivities were obtained from an analysis of the litera- 
ture on supervision. These criteria were embodied 
in a scale which teachers used in evaluating supervi- 
sion in their building. Another instrument, an un- 
structured interview, was also used with both. 
teachers and principals. 

Many factors contribute to the efficacy of the su- 
pervisory function; however the building principal 
appears as the key element, The most effective prin- 
cipals in terms of the criteria used in this study were 
those who had certain personality attributes that pro- 
duced good human relations. Associated with this 
ability were the following traits. 

1, An acceptance of people just as they are 

2. A genuine interest in people 

3. A personal interest in each person as an indi- 
vidual 

4. An inclination to see the good and eagerness to 
praise 

5. A sympathetic understanding of problems 

6. A respect and a sensitivity for the feelings of 
others 

7. A strong, unquestionable loyalty to associates 

The most effective supervisory programs in 
terms of the criteria used in this study were activi- 
ties operating in terms of the following principles. 

1. Supervisory leadership recognizes the potential 
leadership and creativity of teachers and emphasizes 
cooperative techniques to tap this ability. 

2. The modern supervisor maintains a peer rela- 
tionship with the teachers. 

3. The modern supervisor considers teacher 
growth and improvement a by-product of joint efforts 
to improve the instructional services for children. 
Attention is focused on the children rather than the 
teachers. | 

4. Modern supervision is a service activity and 
renders to teachers the help they need, 

9. Modern supervision encourages teachers to be 
creative and experiment in classroom instruction. 


The teachers involved in this study value qualities 
in supervisory activities and personnel that are sim- 
ilar to, if not identical with, what has been written in 
the literature on supervision, Within each school 
there is considerable diversity in teacher perception 
and evaluation of supervision. The perceptions of the 
supervisory program by teachers involved in this 
study appear to be greatly influenced by their percep- 
tions of the principal as a person, The variables — 
amount of teaching experience, amount of experience 
with present principal, grades taught, educational de- 
grees, colleague status, and amount of time spent with 
the principal do not appear important enough of them- 
selves to determine how a teacher perceives super- 
vision, The comments of teachers suggest that im- 
portant teacher needs are not being met by present 
supervisory practices in the schools studied. Such 
basic human requirements as the need for security, 
for selfexpression, and for recognition are continually 
ignored in the poorly-supervised schools. 
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RELATIONSHIP OF CERTAIN PERSONALITY 
CHARACTERISTICS TO THE SCHOOL-RELATED 
PROBLEMS OF JUNIOR HIGH SCHOOL PUPILS 


(Publication No. 5016) 


Edith Maria Carillo, Ph.D. 
University of Michigan, 1953 


The purposes of this study are: 

1, To identify school-related difficulties and an- 
noyances experienced by early adolescent boys and 
girls, 

2. To analyze the relation that exists between the 
frequency and the quality of such school-related prob- 
lems and the following factors: components of the 
California Test of Personality, socio-economic status, 
intelligence test results, and school marks, 

3. To compare the problems reported by pupils 
having high personality adjustment with those re- 
ported by pupils having low personality adjustment. 

4. To find out whether or not there are problems 
reported by the pupils that have a significant identifi- 
cation with certain administrative practices in school, 


Procedure 

The California Test of Personality, a problem 
blank, and Brooks’ Socio-Economic Scale were ad- 
ministered to 254 unselected 7-A pupils of Whittier 
High School at Flint, Michigan. Returns from the 
problem blanks were analyzed and grouped under 
eight different categories, namely, Teaching methods, 
Administrative practices and regulations, Pupil 
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relations, Pupil activities, Curriculum, School build- 
ings and facilities, and Personal problems. The fre- 
quency of occurrence of the individual problems re- 
ported and the intensity of feeling involved were noted 
and studied in relation to the following factors by 
means of the t-technique: each component of the Cal- 
ifornia Test of Personality; intelligence test scores; 
and school marks. The responses of pupils whose 
scores fell below -16 on the California Test of Per- 
sonality were then compared with those of pupils with 
scores above +16 on the same test. 


Results 

1. A hierarchy of responses based on frequency of 
occurrence was obtained from the problem blanks, 
These responses were grouped in the order men- 
tioned in the preceding paragraph, 

2. Some of the problems reported showed signifi- 
cant relations to certain components of the person- 
ality test, to intelligence test scores, and to school 
marks, at the .01 and .05 level. For instance, “Too 
much homework every night” showed some relation to 
feeling of belonging, language proficiency, and school 
marks at the .01 level, and to total score on the Cali- 
fornia Test of Mental Maturity at the .05 level. Socio- 
economic status had no relation whatsoever to any of 
the problems reported. 

3. The two groups of pupils (those whose scores 
fell below -16 on the personality test and those whose 
scores were above +16 on the same test) reported 
identical problems, examples of which are: “Too 
much homework every night,” “Unit tests (too many 
and too difficult),” and “School too tiresome and too 
long.” However, such problems as “Uninteresting 
classes,” “Too short lunch hours,” “Teachers talk 
too much and say too little,” “Mathematics,” “Offend- 
ing friends and losing them,” and “Dancing in the gym 
on hot days” were reported only by pupils below -16. 


Conclusions 
1, “Teaching methods” seems to be the greatest 


source of difficulty in school. Of the items in this 
category, “Too much homework every night” and 
“Unit tests” disturb the pupils most. 

2. There is a relationship between certain prob- 
lems and some components of the California Test of 
Personality. 

3. Pupils with low personality adjustment report 
more problems than pupils with high personality ad- 
justment, 

4, The fact that certain problems are common to 
pupils with scores below -16 and above +16 on the 
personality test shows that these problems arise 
from school situations external to the personalities 
of the children in this study. 
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CHANGING INFLUENCES 
ON GREEK EDUCATION, 1821—1951 


(Publication No, 5018) 


Evangelos John Catsioulas, Ph.D. 
University of Michigan, 1953 


Modern Greece is in a state of flux. After slum- 
bering for centuries, she has awakened to a new era, 
an era of challenge. The influences exerted from 
abroad in the past, the perennial social anomalies, 
and the limited resources of the country have cre- 
ated serious problems which threaten the very ex- 
istence of the country. However, the Greek people 
constitute a vigorous and creative force which can be 
directed toward revitalizing her culture, Although 
tremendous difficulties and obstacles are in the way, 
the problems to which they give rise must be met and 
solved, 

What, it must be asked, is the role of education 
under such prevailing conditions? Basic to the re- 
building of Greece is an examination and complete 
reorganization of her educational system. Present 
practice has all too frequently been determined by 
the uncritical acceptance of practices from other 
lands, especially from Germany and France, More- 
over, valuable elements of Greek culture have too 
often been disregarded, 

This study seeks to determine the extent to which 
Greek education reflects European practices and to 
show that the borrowed German and French systems 
are no longer adequate in meeting the needs of the 
country. Furthermore, an attempt is made to achieve 
a synthesis of acceptable Greek traditions, inherited 
European practices, and those recommendations which 
have evolved from an analysis of contemporary Greek 
education. 

The disproportionate emphasis which has been 
placed upon a liberal education has caused a corre- 
sponding neglect of vocational education. The cur- 
riculum is overburdened with literary and verbalistic 
content that is designed to prepare pupils for admin- 
istrative jobs. Thus, the prevailing educational prac- 
tices have created a chasm separating the masses 
from the educated few, and have neglected individual 
differences and local needs. 

Greece is in need of a literate and informed citi- 
zenry. The people will have to be educated so that 
they may rise to meet the challenge that lies ahead. 
If they are to succeed, the curricula, the instructional 
methods, and the administrative organization of edu- 
cation must be so modified that the country will adopt 
modern educational practices, 


The physical, cultural, and historical aspects of 
Greek life have been presented as an aid to the un- 
derstanding of the development of education since the 
War of Independence, Certain selected problems of 
Greek education have been analyzed and proposals 
offered that either reject, modify, or supplement cur- 
rently approved suggestions. Moreover, these pro- 
posals embody principles of educational philosophy, 
psychology, and administration which are widely ac- 
cepted in the Western world. 

This study is a contribution toward the recognition 
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of the vital need for educational reform in Greece and 
toward the adoption of the proposals which may well 
serve as a starting point for far-sighted educators. 
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A STUDY TO DETERMINE 
THE PREDICTIVE VALUE OF THE DETROIT 
CLERICAL APTITUDES EXAMINATION 


(Publication No. 5023) 


Fred Solomon Cook, Ph.D. 
University of Michigan, 1953 


This study was made to determine the predictive 
value of the Detroit Clerical Aptitudes Examination. 
Specifically, to determine: how success on a clerical 
job would correlate with initial and retest scores on 
the DCAE given to cooperative office training stu- 
dents before and after training and experience; if the 
results of the DCAE were significantly affected by 
practice or training, and if the DCAE were relatively 
stable in the scores achieved; the relationship be- 
tween success on a job and grades; and the relation- 
ship between success on a job and a counselor’s pre- 
diction of probable success on a job, A cooperative 
office training student, for the purpose of this study, 
was one who was in the eleventh or twelfth grade, was 
working part time on a clerical job, and was in school 
part time. 

Data on 194 cooperative office training students 
from three Detroit high schools were used in this 
study. These data included: grades, amount and type 
of work experience, general test scores, DCAE 
scores as senior high students, attendance informa- 
tion, other pertinent information regarding a stu- 
dent’s employability, counselor’s prediction of prob- 
able success, and supervisor’s prediction of actual 
success on a Clerical job. All but the last two items 
were obtained for each student from the permanent 
school records and assembled on a Personal Data 
Card devised for this study. These data, plus the 
counselor’s contacts with the student, were used as 
the basis for the counselor’s prediction, The imme- 
diate supervisor of each student was asked to rate the 
student’s performance on his job, using the Efficiency 
Rating Sheet for Clerical Workers. This instrument 
contained twenty items which supervisors felt deter- 
mined success on a clerical job, and it was used as 
the criterion of success, A perfect score on the Rat- 
ing Sheet was 500; thé range of scores was between 
237 and 500, with an average rating of 378 points. 

Within the scope and limitations of this study the 
data seem to warrant the following conclusions: 

1. Counselor’s predictions of success on a cleri- 
cal job when correlated with the criterion of success 
have little or no predictive value. (A correlation of 
-,20 was obtained for this part of the study.) 

2. Grades alone do not give the counselor or the 
teacher enough information on which to base a 


prediction of a student’s later success. (A correla- 
tion of .08 was obtained between grades and coun- 
selor’s predictions.) 

3. A student doing poor work in general high 
school courses will be quite likely to do similar work 
in commercial courses, and vice versa. (The corre- 
lations between general high school grades and com- 
merical high school grades were both .08.) 

4. The difference between the test and the retest 
score is significant and it is assumed that some fac- 
tor or factors affected the scores achieved on the re- 
test and that the DCAE is not stable in the scores 
achieved. (The fluctuation between test and retest 
scores was -9 to 35. The mean difference was 12.87, 
with a standard deviation of 8.38. The correlation 
between test-retest scores on the DCAE was .73. 
Such a correlation has a predictive efficiency of 23 to 
42 per cent.) 

* 5. The DCAE has little predictive value for high 
school guidance purposes in the clerical training field. 
(The correlations between supervisor’s ratings and 
test-retest scores were .12 and .17, respectively.) 
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AN EVALUATION OF THE YEAR-AROUND 
SCHOOL CAMP OF LONG BEACH, CALIFORNIA 


(Publication No. 5025) 


Nadine Anna Cragg, Ph.D. 
University of Michigan, 1953 


The problem of this study was divided into two 
major parts: (1) the determination of whether or not 
children with the one-week experience in camp show 
greater improvement in certain aspects of their de- 
velopment than those who have not had this experi- 
ence; (2) an appraisal of the camp program and its 
educational achievements in terms of the formulated 
objectives of the schools, with a determination of the 
elements in the program which make this a unique 
experience for the children and one of importance to 
their total development. 

By means of information tests and a jury-evalua- 
tion of essays written by the pupils, data were ob- 
tained from equivalent experimental and control 
groups of fifty sixth grade children for comparison of 
achievements in the areas of nature study, vocabulary, 
and language arts. Data were also obtained before 
and after the camp experience from 148 sixth grade 
children, 13 classroom teachers, and 117 parents for 
study of changes among the children while at camp 
and for determination of the factors of uniqueness, 
Evaluative techniques used for this part of the study 
consisted of check-lists, rating scales, sociograms, 
“Guess Who” responses, satisfaction-dissatisfaction 
responses, interviews, wire-recordings, questiona 
naires, 

Results indicated that in the area of intellectual 
development (1) the children who had the experience 
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at camp showed greater improvement than those who 
remained in the classroom, particularly in nature 
study; (2) the majority of the children had already de- 
veloped some of the home-making and camp-living 
skills either in the home environment or in previous 
camp experience, but gains were made by the ma~ 
jority of the children in waiting table and serving food 
at the table, and by approximately a third of the child 
dren in outdoor cooking, fire-building, and making 
bed-rolls: (3) the experience contributed to the chil- 
dren’s knowledge of songs, improved the manners of 
some of the children, and enabled them to practice in 
camp the health rules learned in school; (4) the in- 
tense enjoyment of the children in the experience 
might lead to pursuance of such interests in leisure- 
time activities, but conclusions on this point can be 
merely conjectural, | 

In regard to the improvement of social relation- 
ships, the findings gave evidence that (1) the camping 
experience contributed to the improvement of social 
relationships among children, but produced no change 
in certain aspects of the social development of some 
children, and caused losses in others; (2) in spite of 
some occasions of quarreling and complaining, the 
atmosphere of the camp for the most part was one of 
harmony and cheerfulness, cooperation and helpful- 
ness; (3) though the experience seemed to cause chil- 
dren to show more interest in’ more of their class- 
mates, and to change their patterns of friendship, this 
development may not have been due solely to the days 
at camp; (4) boys demonstrated more stability in 
their friendship patterns and seemed to maintain 
more continuity in leadership than girls; (5) certain 
children maintained leadership and certain children 
remained social isolates regardless of their envi- 
ronment, 

There was evidence that the camp maintained an 
environment that was healthful for the majority of the 
children, and that the experience produced a strong 
emotioual impact in the joy and the enthusiasm 
aroused in the children, 

General conclusions resulting from the study were 
the following: 

(1) that in spite of the shortness of the period, the 
one-week experience at the Long Beach school-camp 
made some definite contributions to the educational 
development of the children according to the stated 
objectives; 

(2) that the experience holds elements of unique- 
ness common to many of the children, but the reac- 
tion to the experience is varied, individualistic, and 
enthusiastic, 

Experimentation with a variety of techniques in 
obtaining data for the investigation emphasized the 
need of refinement of research methodology for the 
study of such problems. 
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THE REPORTED PREFERENCES AND PRACTICES 
OF TEACHERS OF GOLF FOR WOMEN 
AT THE COLLEGE LEVEL 


(Publication No. 3985) 


Corinne Almyra Crogan, Ed.D. 
University of Michigan, 1953 


The problem of this study is to determine the pref- 
erences and practices of instructors of college women 
in the teaching of golf with reference to content pre- 
sented and methods used, The specific aims of this 
study are (1) to determine whether or not there is 
agreement in the preferences and practices of 
teachers regarding the following: course content, gen- 
eral teaching methods, teaching specific selected 
skills, and ways of preventing common golfing faults, 
and (2) to discover whether or not preferences and 
practices are influenced by the amount of education 
and experience, 

Sources of data for this study are the check list 
responses of the 139 college teachers participating in 
this study and the recommendations relating to content 
and method found in 37 selected references on golf, 

The results are classified in four areas as follows: 
preferences relating to course content and general 
teaching methods, practices in teaching skills relating 
to preparation for the swing, practices in teaching 
skills relating to the swing, and practices in prevent- 
ing common golf faults. The five factors of education 
and experience related to these preferences and prac- 
tices are: (1) amount of formal education, (2) prin- 
cipal source of learning how to teach golf, (3) years of 
experience in teaching physical education, (4) size of 
golf classes recently taught, and (5) number of golf 
sections taught. These factors were studied in rela- 
tion to three of the four areas mentioned; the preven- 
tion of common golfing faults was excluded. 

The findings of this study are as follows: 

1. There is considerable agreement in the prefer- 
ences and practices of women college teachers of golf 
both as to content for inclusion in courses and the 
methods to be used in teaching women with little or no 
previous formal instruction in golf regardless of the 
size of the college in which the women teach. 

2. Preferences and practices in the teaching of 
golf do not appear to be influenced markedly by either 
the amount of experience the women have had or the 
size of golf classes recently taught. 

3. Preferences and practices in the teaching of 
golf appear to be influenced by the source of learning 
how to teach golf. 

4, The recommendations of authors of references 
on golf apparently have not influenced markedly the 
preferences and practices of the group of teachers 
studied since there is considerably less agreement be- 
tween the preferences and practices of the various 
sub-groups. This leads to the supposition that women 
teachers of golf appear to learn more from each other 
and their professional associates than they learn from 
references on golf, 

0. Respondent practice is least standardized for 
the pitching stroke. — 
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6. Respondent practice is in closer agreement 
concerning the putt and the tee shot than for any other 
strokes explored by the check list, 

7. Most methods suggested by teachers for pre- 
venting common golfing faults are classified as 
teaching aids and practice events, 

8, Education and experience seem to affect prac- 
tices in teaching the swing and do not seem to have 
much influence on practices relating to preparation 
for the swing. 
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THE STATUS OF SUPERINTENDENTS 
OF PUBLIC SCHOOLS IN MICHIGAN 


(Publication No, 5032) 


George William Ebeling, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to determine the 
present status of superintendents of public school 
systems in Michigan, employing 30 or more teachers. 
Specific areas involved are ages, salaries, tenure, 
certificates held, academic preparation, and exper- 
ience in both education and non-education work, In 
addition, the superintendents were given the oppor- 
tunity to evaluate their academic preparation and 
work experience, and to make recommendations con- 
cerning areas needing “far greater emphasis” in fu- 
ture training programs for superintendents, 

The method used to gather the desired information 
was the mailed questionnaire survey technique. Re- 
turns were received from 90 per cent of the superin- 
tendents involved. The results were tabulated and 
compared with previous surveys of superintendents 
in Michigan and the United States. 

The investigation found that the ages, salaries, 
tenure, and academic preparation of superintendents 
in Michigan have increased considerably in the last 
35 years. These increases are in keeping with su- 
perintendents elsewhere in the nation, 

The majority of the superintendents felt that their 
course work in Public School Finance has contributed 
the most to their effectiveness in superintendence. 

Education and non-education work experiences 
were highly regarded by almost all of the evaluating 
superintendents, The areas recommended by the 
greatest number of superintendents for emphasis in 
future superintendents’ training programs were: In- 
terneship Training and Public School Finance. 
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THE GROWTH AND DEVELOPMENT OF NEGRO 
AND WHITE ELEMENTARY CHILDREN 
WITH ARTICULATORY DEFECTS 


(Publication No. 5033) 


Rodney Warren Everhart, Ph.D. 
University of Michigan, 1953 


This is a study to determine the importance of 
various growth and developmental factors in the mat- 
uration of speech articulation for elementary children 
in grades one through six. 

A secondary part of the investigation is concerned 
with a comparison of articulatory handicapped negro 
and white elementary children in order to determine 
similarities and differences in selected growth and 
developmental factors, 

More specifically, the research is concerned with 
the relationship of physical, mental, and environ- 
mental variables to articulation, Relative to the phys- 
ical conditions of the children, such factors as onset 
of holding head up, onset of sitting alone, onset of 
crawling, onset of walking, onset of talking, onset of 
voluntary control of bladder, eruption of first tooth, 
handedness, sex-ration, grip, height, and weight are 
investigated. 

From the mental view point, the following factors 
are investigated to determine their possible effect 
upon the maturation of speech articulation: (1) intel- 
ligence, (2) reading, and (3) arithmetic. 

Paternal occupation is used as an index of broad 
environmental or socio-economic differences, 

A clinical analysis of one hundred and ten negro 
and white elementary children having articulatory de- 
viations is made and evaluated stai-stically. A cor- 
responding study of one hundred and ten negro and 
white elementary children possessing articulatory 
patterns within the normal range is also made to de- 
termine what factors are common to the two groups 
and what factors differentiate them. These two groups 
are compared by utilizing the t-distribution of the dif- 
ference between means and the chi-square statistical 
technique, in order to determine whether or not sig- 
nificant differences exist. An inter-racial comparison 
using the above named statistical tests is also made 
to determine any significant growth and developmental 
differences in negro and white elementary children 
with articulatory handicaps. 

The following conclusions grow out of the investi- 
gation: 

1, A lower average intelligence score was found 
in the group with articulatory defects when compared 
to the group having normal speech. 

2. Articulatory disorders occur more frequently 
among males than among females in the elementary 
school, 

3. The factor of paternal occupation is not related 
to the occurrence of articulatory deviations. 

4, Elementary children having handicaps of artic- 
ulation do not display significant growth and develop- 
mental differences when compared with elementary 
children producing consonants within the normal 
range, with the exception of intelligence. 
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5. In general, negro elementary children having 
articulatory defects show comparable patterns of 
growth and development when compared with white 
elementary children similarly afflicted. 
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THE PLACE OF ENGLISH STUDIES 
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The purposes of this study are to define the place 
of English studies in the general education of the un- 
dergraduate who is not specializing in English and to 
establish the principles which must be adopted if the 
objectives of the English program are to be satisfac- 
torily realized. The English program should provide 
for the development of the language skills, the read- 
ing of great literature, the study of the language 
itself, and (like all phases of the general education 
program) the practical and theoretical orientation of 
the student in his college work, If all four of these 
areas are to receive adequate attention, a responsi- 
bility for developing the language skills must be as- 
sumed by the instructors in all general education 
courses, and a Clear distinction must be drawn be- 
tween the responsibilities of the English Department 
for teaching the student to read, write, speak, and 
listen and its responsibilities as the representative 
of the humanities. 

In Part I of the study, the four principal phases of 
the English program are established by reference to 
the Harvard Report, the Report of the President’s 
Commission, two reports of the Modern Language 
Association of America (the Pollock and Lowry Re- 
ports), and the 1947 Report of the Humanities Re- 
search Council of Canada. 

In Part II, the English programs offered in 
1951-52 by the thirty English-speaking universities 
and colleges of Canada are described, attention being 
directed primarily to general Arts and Science pro- 
grams and to programs in Agriculture, Engineering, 
and Medicine. This part of the study is based on ma- 
terial gathered by the author during a visit to each 
institution during the year 1951-52, An examination 
is made of all prescribed English Department 
courses; of all other courses centering on the devel- 
opment of language skills (report writing, public 
speaking); of the attention paid in all general educa- 
tion courses to the development of the skills; and of 
the institutions’ arrangements for introducing the 
student to the library and for orienting him in his 
college work. 


In Part III, the findings of Part II are analyzed, 
and the study’s conclusions drawn. Because of Ca- 
nadian English Departments were forced in 1951-52 
to devote primary attention to the development of the 
skills, the remaining phases of the English program 
were neglected, The solution to the English problem 
lies in the adoption of a program which involves in- 
structors in all departments and which disassociates 
the teaching of literature from the teaching of skills. 
The evidence of Part II also shows that the Canadian 
institutions are capable of adopting such a program, 
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AN EXPLORATION OF THE CONCEPTS 
OF SECONDARY SCHOOL BOYS AND GIRLS 
CONCERNING THE ROLES OF PARENTS 
IN FAMILY LIVING AS INDICATED BY THEIR 
RESPONSES TO CERTAIN FAMILY SITUATIONS 
IN SELECTED MOTION PICTURES 


(Publication No. 4543) 


Hazel Berniece Haskett, Ed.D. 
New York University, 1952 


The importance of exploring adolescents’ concepts 
is generally recognized, In the light of theories about 
responses to motion pictures the investigator explored 
concepts of high school students in the eleventh and 
twelfth grades concerning the roles of parents in 
family life. Parental role categories selected for in- 
vestigation were: child guide, provider, and home- 
maker, The purpose of this study was to determine 
the similarities and differences (if any) in students’ 
responses when data were compared according to 
selected factors. 

The region for investigation was considered rep- 
resentative of a typical American scene based on 
Warner and Lunt’s! studies of social class status in 
America, 

Motion pictures and questionnaires distributed 
following projection of films were the instruments 
chosen by the investigator to stimulate and reveal 
adolescents’ concepts of parental roles in family life. 
The investigator chose excerpted Hollywood motion 
pictures and developed questionnaires with the advice 
and counsel of a Board of Judges. The instruments 
were utilized for stimulating and eliciting students’ 
reactions. On the basis of findings in a pilot study the 
film, A Gift from Dad followed by Questionnaire No. 1, 
and the film, Earning and Giving followed by Question- 
naire No. 2, were used in the main study, 

Questionnaire No. 1 limited the students’ responses 
to six responsibilities of parents in their roles of 
child guide, provider, and homemaker, and to six cat- 
egories of responses: “mother} “mother with some 
help from father,” “mother and father share equally,” 
“father with some help from mother,” “father,” and 
“others.” By administering Questionnaire No. 2, a 
comparatively free-response type, 85 different 
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categories of responses were obtained. These diver- 
sified opinions were used as supplementary informa- 
tion, and as a way of determining the reliability and 
validity of Questionnaire No. 1. 

Data were analyzed by proportional comparisons 
of students’ responses according to: social class 
status (upper with lower, upper with middle, middle 
with lower); sex; foreign and non-foreign parentage; 
wage earning and non-wage earning mothers; number 
of children in the family; and religion, The results, 
critical ratios, were interpreted to determine the 
presence of statistically significant differences be- 
tween the selected groups. In each of the groups sig- 
nificant differences appeared; however in some cases 
this represented a small magnitude of responses. 

This study indicates that the majority of adoles- 
cents’ responses delegate to mother the roles of child 
guide and homemaker, and to father, the role of pro- 
vider. An indication of the transitional conception is 
evidenced by responses signifying that mother and 
father share in the roles of child guide and home- 
maker. Of all the factors pursued in this study — so- 
cial class, sex, foreign and non-foreign parentage, 
wage earning and non-wage earning mothers, number 
of children in the family, and religion, the one that 
appears to have the greatest influence is social class 
status. Lower-class students are more conventional- 


minded concerning the role of child guide and the role 
of homemaker than either the upper or middle- 
classes. 

The study suggests need for further research in 
the following areas: (1) role analysis to determine 


whether or not certain role-types are preferable, (2) 
analysis of teaching materials, procedures, and tech- 
niques for effective use in challenging students’ con- 
cepts of roles of family members, (3) analysis of so- 
cial class factors which influence concepts of paren- 
tal roles, and (4) an analysis of concepts of parental 
roles held by home economics teachers, elementary 
school children, college students, and parents. 


1, W. Lloyd Warner and Paul S. Lunt, The Yankee 
City Series, Vol. 1 The Social Life of a Modern Com- 
munity. 
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FACTORS RELATED TO STUDENT 
PARTICIPATION IN CAMPUS ACTIVITIES 
IN A MIDWESTERN TEACHERS’ COLLEGE 


(Publication No. 5047) 


Adelyn F. Hollis, Ph.D. 
University of Michigan, 1953 


The purpose of this study was to analyze various 
factors concerned with, and to determine the associ- 
ation between, the type and extent of participation in 
student activities by college women and their prob- 
lems in personal-social relationships at Michigan 
State Normal College, Ypsilanti, Michigan. 


There were 517 women who voluntarily furnished 
data for this study. The students were second-se- 
mester freshmen, sophomores, juniors, and seniors 
who lived in one of the three women’s residence halls. 

Participation in organized noncredit student activ- 
ities was measured by a Participation Index con- 
structed for use in this study. The Index used hours 
of time as a common metric to measure the degree of 
participation in student activities. The subjects re- 
corded time spent in student activities for a period of 
four weeks. Problems, or concerns and difficulties, 
in personal and social relationships were determined 
by means of the American Council on Education In- 
ventory of Personal-Social Relationships. Nee 

Statistical measures used were the Pearson prod- 
uct-moment method of correlation and significant re- 
lationships were determined by examining the confi- 
dence limits of the means. 

There was a significant relationship between time 
spent in student activities and the following factors: 
year in colle’se, semesters in residence on campus, 
age, hours of academic credit, hours of academic plus 
hours of activity credit carried, curriculum, hour and. 
time of work, percent of self-earned expenses, week- 
end nights spent off campus, sorority membership, 
committee-officer work, and general:-types of activi- 
ties such as educational, general, recreational, and 
social. 

For the most part, students who took part at the 
mean level or higher for a specific activity also en- 
gaged in additional activities. Their mean scores in 
these other activities were higher than that of the 
total group for such activities. 

Significant relationships were also found between 
the four general types of activities mentioned above, 
and year in college, sorority membership, and com- 
mittee-officer scores. 

There were low correlations between total time 
spent in student activities and the following: distance 
of home residence from campus, total Inventory prob- 
lems, scores in the Inventory classifications of Social 
Skills, Social Experience, Belonging, Likeness to 
Others, Faculty, Home, Physical Well Being, and Op- 
posite Sex. The correlations between scholastic in- 
dex and total participation scores, total Inventory 
scores, each of the four general types of activities, 
and hours of work per week were also low. Additional 
low correlations were found to exist between total In- 
ventory scores and scores in committee-officer work, 
each of the four general types of activities, and be- 
tween the following specific types of activities: Class, 
Club, Women’s Recreation Association, College, 
Drama-Music, Dormitory, Fraternity, Honor and Pro- 
fessional Fraternity, Religious, Sorority, and Student 
Government. A low correlation was found between 
week-end nights spent off campus and semesters in 
residence on campus. 

Significance was found between problems in per- 
sonal-social relationships and semesters in residence 
on campus, curriculum, percent of self-earned ex- 
penses and sorority membership. 

A few significant relationships were found between 
the Inventory classifications and various groups of 
students who took part in student activities. 
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WAYNE UNIVERSITY — A HISTORY 
(Publication No. 4307) 


James Ross Irwin, Ed.D. 
Wayne University, 1952 


The past century has witnessed the rise of the 
municipal university. Designed to provide the maxi- 
mum in educational benefits at a minimum cost to 
thousands of students residing in the large urban, in- 
dustrial areas of the United States, such Universities 
have come to supplement the already existing facili- 
ties of the private, denominational and state-sup- 
ported institutions of higher learning. 

Wayne University in Detroit, Michigan, occupies a 
unique place among such institutions inasmuch as it 
is the capstone of a city-wide educational system ex- 
tending from the nursery school through the graduate 
level and is under the direction of a board of educa- 
tion elected at large by the popular vote of the citi- 
zens of the local community. While one of the youngest 
of America’s municipal universities, Wayne has a 
long and a distinguished career as evinced by the his- 
tory of its predecessor colleges of Medicine, Educa- 
tion, Liberal Arts, Pharmacy, Engineering, Graduate 
and Law Schools, with the Medical College dating 
back to 1864, and the other units being combined into 
the integrated whole known as Wayne University on 
August 8, 1933. The Law School actually became af- 
filiated with Wayne in 1937, but was established as 
one of the institutions operated by the Detroit Board 
of Education in 1927, 

Despite this long history there is no existing rec- 
ord of the University as a unified institution of 
higher learning that traces its origins, growth and 
development in any matter of detail. To present that 
history more accurately and more adequately was the 
main purpose of this dissertation, as well as to pro- 
vide a contribution to the history of education through 
a consideration of one phase of the important record 
of the municipal university in America, 

The history of public higher education in Detroit 
as related to the final formation of the municipal 
Wayne University has been unique in the history of 
education. Wayne University derived from the inde- 
pendent development of four institutions of collegiate 
rank, with two other such institutions arising from 
the division of one of the four, and a seventh school 
coming into existence through the offering of graduate 
work for students of two of the original four separate 
schools. 

_ Two of the colleges that became Wayne University 
developed as parts of the Detroit Public School Sys- 
tem, namely, the College of the City of Detroit as an 
upward extension of Central High School to form a 
junior and then a senior college; the Detroit Teachers 
College as an extension upward of the city Normal 
School. The third, the Detroit College of Medicine 


and Surgery, was a private institution taken over by 
the Detroit Board of Education as an emergency 
measure during World War I. The Detroit City Law 
School was established as a new department in 1927 
while the College of Pharmacy resulted from the di- 
vision of the College of the City of Detroit, and the 
College of Engineering progressed from departmental 
status within City College to a separate college organ- 
ization, The seventh college, the Graduate School, 
was formed by offering advanced work for members 
of the medical profession who were affiliated with the 
Detroit College of Medicine and Surgery and, partic- 
ularly, by the offering of graduate courses for stu- 
dents of the College of the City of Detroit and Detroit 
Teachers College. While these schools and colleges 
developed separately for the most part, they were all 
under the control of the Detroit Board of Education, 
which serves as the Wayne “Board of Regents.” 

Located in the heart of the nation’s industrial cap- 
ital, Wayne University offers a complete program of 
undergraduate and graduate education to a student 
body of several thousands, and through its philosophy 
of community service, has become one of America’s 
leading universities. 
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A HISTORY OF THE TEACHING OF GENERAL 
AND WORLD HISTORY IN UNITED STATES 
SECONDARY SCHOOLS 


(Publication No. 5055) 


Ray Elmer Kehoe, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to present a historical 
account of the origins, growth, and development of 
selected aspects of the general history and world his- 
tory courses in United States secondary schools. The 
writer assumed that a proper execution of this study 
would place mid-twentieth century problems of the 
world history course in a more comprehensive, and 
perhaps, intelligible, perspective. 

This is a historical study. The method used to 
organize the data represents a combination of the 
chronological and topical approach. An attempt was 
made to show the origins and growth and development 
of, first, the general history course and then the 
twentieth century world history course. In one sense, 
this study is also a general history. The principal 
problems involved in presenting the data were those 
of selection and synthesis. 

World history, under a variety of titles, has been 
written for approximately two milleniums. It was 
first introduced into American secondary schools 
about 1750 as a universal history or general history 
course, Few secondary schools included world his- 
tory in their programs of study until after 1820. Its 
subsequent growth to 1900 was rapid. The course ap- 
peared to be poorly taught in the nineteenth century. 
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Resources were meager and inadequate. After the 
Madison Conference (1892) and the Committee of 
Seven (1899) bitterly attacked the teaching of a one- 
year course in general history, it all but disappeared 
from the curriculums of secondary schools. Evidence 
suggested that its revival about 1920 under the name 
“world history” was probably due less to a genuine 
desire to promote internationalism than to the pres- 
sure on schools to reduce the number of history of- 
ferings as community civics and other social science 
subjects became more popular. For the past three 
decades, historians and educators have attacked the 
theory and practice of the world history course, Yet, 
in 1949, world history was the second ranking social 
studies subject, with a nation-wide enrollment of 
876,432 pupils. 

In the twentieth century, criticisms of the world 
history course have centered around the aims, time 
devoted to the course, textbooks and resource mate- 
rials, emphases with respect to content of textbooks, 
and pupil immaturity. These criticisms are largely 
reiterations of those of the Madison Conference and 
the Committee of Seven. It appears significant that 
there were no defenders of the subject as currently 
taught either in the nineteenth or thus far in the twen- 
tieth centuries, 

Two general conclusions can be stated: 

1, The most serious and persistent problems of 
the world history course appear to have arisen as a 
result of the attempt to compress all non-American 
history into a one-year general or world history 
course, 


2. Efforts to improve the teaching of world history | 


have thus far been concerned largely with ameliora- 
tion rather than reconstruction. 
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AN ANALYSIS OF SOME CONCEPTS 
OF CITIZENSHIP EDUCATION 


(Publication No. 5238) 


Morris Robert Lewenstein, Ph.D. 
University of Illinois, 1953 


Numerous programs are recommended in current 
professional literature as means of improving citizen- 
ship education. Many of these bear almost no resem- 
blance to one another, Some are programs of general 
education; others refer to specialized parts of the 
curriculum, It would be impossible to determine the 
relative merits of such programs through the use of 
an objective testing program administered to students 
who have received the benefit of each. They do not 
represent merely alternative recommendations for 
achieving the same goals. There is a lack of agree- 
ment on goals among them which reflects differences 
in the concepts of citizenship held by the educators 
who propose these programs. 

The purpose of this study is twofold: to develop a 


frame of reference within which the goals for a pro- 
gram of citizenship education might be selected; and, 
in the light of this frame of reference, to evaluate 
suggestions for such a program now appearing in pro- 
fessional literature. 

The first step was to review the history of ideas 
about citizenship education held among American ed- 
ucators. The next tasks were: to identify the major 
concepts of citizenship education under which the va- 
rious proposals appearing in professional literature 
might be grouped and to delineate the concepts of 
citizenship underlying each. The study discovered 
five major types of educational programs. There are 
several subdivisions among the programs associated 
with each one, Citizenship education sometimes re- 
fers to: programs of general education; programs for 
teaching government and the social sciences; pro- 
grams for moral and character education; programs 
for developing democratic attitudes; and programs 
to develop habits and skills of participation in group 
life. 

Underlying these difference approaches were found 
four distinctly different concepts of citizenship held 
by the educators who proposed them. For some, cit- 
izenship represents worthy membership in society. 
For others it is a political role; it is participating 
membership in the democratic state. Citizenship is 
also used to refer to a social role; it is behavior in- 
volving service to any social group and participation 
in determining and carrying out its policies. The 
final usage of the term is to identify it with character- 
istics of personal behavior such as character, virtue, 
or simply socially desirable behavior. 

The conclusion of the study is that plans to con- 
struct a school program for citizenship education 
should proceed from a consideration of the compe- 
tencies needed for effective participation in the af- 
fairs of a democratic state. A rational approach to 
curriculum improvement must begin with a clear con- 
ception of the goals of education. These goals must 
be defined and stated in behavioral terms in order to 
provide a basis for planning the school’s program and 
for evaluating student progress. Therefore, at least 
for these two purposes, attempts to achieve certain 
goals may be considered as specialized programs 
within the total school curriculum, 

Acceptance of this rationale leads the author to 
reject the claim of proposals to improve general ed- 
ucation to the use of the term citizenship education. 
Neither should programs to improve attitudes and 
behavior traits which are equally desirable in the 
workman, the parent, and the citizen be called spe- 
cifically citizenship education. If the term citizen- 
ship is going to be used to label only one objective or 
closely related group of objectives in the classifica- 
tion of educational goals, it should refer to a political 
role. Authority and tradition outside the field of edu- 
cation favor such use of the word.. Any other use rep- 
resents an illogical classification of the objectives of 


education. 
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AXIOLOGICAL ASPECTS OF SELECTED 
THEORIES OF INTELLECTUAL DISCIPLINE 


(Publication No. 5239) 


Myron Lieberman, Ph.D. 
University of Illinois, 1953 


The basic hypothesis of this study is that contem- 
porary disagreement over the nature of the intellec- 
tual discipline to be cultivated through education is 
dependent, at least in part, upon fundamental dis- 
agreements over the logical and epistemological sta- 
tus of value judgments. In support of this hypoth- 
esis, it is pointed out that the pervasive character of 
value conflict in contemporary life raises a strong 
presumption that educational theories, which histori- 
cally and analytically are intimately related to theo- 
ries of value, will reflect major axiological conflicts 
within the culture. 

Four theories of intellectual discipline, rational 
humanism, literary humanism, experimentalism, and 
the theory set forth in The Improvement of Practical 
Intelligence are then outlined briefly in order to bring 
out their axiological assumptions, Three of the theo- 
ries are shown to include scientific method as a part 
of the desired intellectual discipline, although with a 
different emphasis and for different reasons. Inas- 
much as the fourth theory, experimentalism, identi- 
fies intellectual discipline with mastery of scientific 
method, the question is raised as to whether scien- 
tific method alone may not provide the adequate intel- 
lectual discipline which is the objective of all the 
theories. After considering certain historical factors 
which support such a hypothesis, it is then pointed out 
that the hypothesis has been seriously criticized by 
eminent philosophers on the grounds that value judg- 
ments are not cognitive or that their cognitive content 
consists of expressions of approval or disapproval. 
After indicating the way in which the controversy 
over the cognitive content, if any, of value judgments 
is reflected in differences between the theories of 
intellectual discipline selected for analysis, the study 
proceeds to a brief analysis of the controversy itself, 
concluding that the position that value judgments are 
not cognitive or that their cognitive content consists 
of expressions of approval or disapproval, is not de- 
finitively established. 

The second major axiological controversy which 
is reflected in conflicting theories of intellectual dis 
cipline centers over the contention that the determi- 
nation of ends is outside the scope of scientific 
method, An analysis of this contention indicates that 
the case for it is not clearly established, hence ra- 
tional humanism and literary humanism, the two 
theories of intellectual discipline which assume that 
the contention is a valid one, are seen as based upon 
a dubious axiological position. 

The hypothesis is then advanced that each theory 
of intellectual discipline considered in this study has 
in effect overemphasized some aspects of intellectual 
discipline and neglected others, In order to establish 
this, the study attempts to indicate the valid as well 
as the dubious axiological assumptions of each theory. 








Some of the conclusions reached are as follows: 

1. The method of deduction from axiomatic first 
principles which is characteristic of rational human- 
ism will necessarily be a part of any adequate intel- 
lectual discipline, but because this method does not 
sufficiently account for processes of verification, it 
cannot be regarded as a complete theory of intellec- 
tual discipline. 

2. The radical dichotomization of science and 
axiological knowledge in literary humanism presents 
serious theoretical and practical difficulties for it as 
a theory of intellectual discipline. However, certain 
curriculum proposals made by the literary humanists 
may be justified although not on the grounds put for- 
ward by the literary humanists themselves, 

3. The axiological theory of experimentalism has 
tended to neglect optative phases of judgment in its 
preoccupation with discrediting rationalistic theories 
which left no scope for the processes which verify 
axiological judgments. | 

4. The theory of intellectual discipline propounded 
in The Improvement of Practical Intelligence is se- 
riously weakened by its acceptance of a psychological 
theory of validity which the study attempts to show 
cannot be upheld. 
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THE DEVELOPMENT OF A FORCED CHOICE 
SUPERVISORY PERFORMANCE REPORT 
WITHIN A LARGE AUTOMOTIVE CORPORATION 


(Publication No. 4310) 


Gertrude Mauk, Ed.D. 
Wayne University, 1952 


This study was conducted in the Division of Su- 
pervisory Training, Department of Industrial Educa- 
tion, Chrysler Corporation, Detroit, Michigan. 

The purpose of the study was to develop a valid 
and reliable forced choice rating on the basis of crit- 
ical incidents of performance, which would discrim- 
inate between successful and non-successful indus- 
trial supervisors. 

The plan of procedure for the study was, in gen- 
eral, patterned after the project conducted during the 
latter part of World War II for the Armed Forces by 
the Personnel Research Section of the Adjutant Gen- 
eral’s Office. The experiment consisted of six ma- 
jor steps: collection of critical incidents of supervi- 
sory performance for successful and non-successful 
supervisors; preparation of a complete list of items 
of performance culled from the collected incidents of 
performance and the administration of this list to 
supervisors in the plant; determination of two indices 
for each item of performance, a preference and a 
discriminative index; selection of pairs of items of 
performance such that they appear of equal value to 
the rater (preference index) but differ in their sig- 
nificance for success as a supervisor (discriminative 
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Table I 


VALIDITY COEFFICIENTS FOR PILOT STUDY: SPEARMAN RHO (P), 
ITS EQUIVALENT PEARSON (r), AND THE STANDARD ERROR (SE) FOR SCORES 
ON SUPERVISORY PERFORMANCE REPORT 








Scores on Final Key 
by Official Raters 


Rankings of Supervisors by 





Top Management 


All levels of 
Supervision 


Supervision 
Below Top Met, 





N P r 
Immediate Superior. . . 46 ood 
Plant Superintendent . . 42 


088 .087 
.36* .374 .135 


P r &E Pp 
.oo* 364 .130 49 
-o0* 364 137 


r SE 
007 .113 
18* .188 .104 





*C oefficients which are less than three times the standard error. 


index); assembling of pairs of selected items into 
tetrads; and item selection against an external crite- 
rion and cross validation of the selected items. 

A check study for cross-validation purposes was 
conducted in another plant within the corporation, 

The reliability correlation coefficient with a 
known criterion for the full length rating form on the 
final key in the pilot study was .93 as calculated by 
the Spearman rank difference method, and .935 when 
the equivalent Pearson (r) was used. Allowing at ra- 
tio of 3.0 the true correlation was assumed to lie be- 
tween .935 + 3 (.023) or between .866 and 1.00. 

In the check study with an unknown criterion the 
final key had a rank order reliability correlation co- 
efficient of .89 with an equivalent Pearson (r) of .897. 
Allowing at ratio of 3.0 the true correlation coeffi- 
cient was assumed to lie between .897 ft 3 (.033) or 
between .798 and .996. 


The tetrachoric correlation (r) of validity for the 
check study was .95, with a standard error (SE) of 
.022. The true correlation was assumed to lie be- 
tween .89 and 1.0. 

The Supervisory Performance Report consisting 
of observed items of critical incidents of perform- 
ance as reported by supervisors can be used to iden- 
tify a considerable percentage of lower-criterion 
supervisors without including many of the upper- 
criterion supervisors or to identify a considerable 
percentage of upper-criterion supervisors without 
including any of the lower-criterion supervisors. 

Discrimination in the pilot study for upper-cri- 
terion supervisors was better than the discrimina- 
tion for lower-criterion supervisors. Supervisors 
in the plant in which the pilot study was conducted 
had been carefully screened in the selection process 
and as a result the difference in performance be- 
tween middle criterion and lower criterion cases 
was not pronounced as in the check study. 

The Supervisory Performance Report requires 
that the rater be in a position to make frequent ob- 
servations of the ratee on the job, and much caution 
must be exercised in reporting performances as 
least and most like a ratee. Training must be given 
in the use of this type of supervisory rating. 
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A DESCRIPTION AND COMPARISON 
OF QUESTION SIGNALS IN SPOKEN ENGLISH, 
MANDARIN CHINESE, FRENCH, AND GERMAN 
FOR TEACHERS OF ENGLISH 
AS A SECOND LANGUAGE 


(Publication No. 5070) 


Lois McIntosh, Ph.D. 
University of Michigan, 1953 


The purpose of this study has been to find a 
method of gathering useful linguistic information 


about a variety of languages so that the teacher of 
English as a second language may more effectively 
meet the problems of students of many different 
countries who are gathered in the same classroom. 
The most effective language teaching is possible 
when the structure of the native language is com- 
pared with that of the one to be taught. The problem 
for the teacher of English to a group speaking many 
different native languages is to acquire information 
about the differing points of contrast in each, as 
quickly and effectively as possible. 

The method investigated here is that of comparing 
the structural devices that signal one kind of utter- 
ance — the question — in spoken English with the 
question signals of three mutually unintelligible 
languages. Part I of the study is a detailed descrip- 
tion of the question patterns in spoken English. 

The description is based on recorded conversations 
of standard speakers of American English. Part II 
describes the structural devices that signal questions 
in Mandarin Chinese, French, and German, and com- 
pares the question patterns of each language with 
those of English by reducing to symbols the function- 
ing parts of the utterances. 

From these comparisons it has been possible to 
see how the two languages operate to signal questions, 
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and where they differ and where they are alike in this 
operation, It has then been possible to predict points 
of difficulty for the native speaker of the compared 
language when he begins to study English. 

It can be concluded that this method is not a sub- 
stitute for a detailed comparison of the total struc- 
tures of two languages. It can also be concluded, 
however, that this method provides a way of looking 
at the framework of another language and perceiving 
there the particular contrasts and similarities of 
question utterances, and from these a perception of 
some of the more general features of the operation 


of the language, 
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THE MATHEMATICS FOR THE TEACHER 
OF VOCATIONAL AGRICULTURE 


(Publication No, 5071) 


James Joseph McLaughlin, Ed.D. 
University of Michigan, 1953 


The purpose of this investigation is to identify the 
mathematical concepts, principles, and skills appro- 
priate for inclusion in an undergraduate course in 
mathematics in a curriculum of agricultural educa- 
tion. Teachers of vocational agriculture, or “Smith- 
Hughes” teachers of agriculture, are graduates of 
curricula of agricultural education. 

The background material for the study consists of 
(1) a brief discussion of the development of the cur- 
riculum of agricultural education and (2) a review of 
seven studies pertaining to mathematics in agricul- 
tural, biological, and physical sciences, 

In order to locate instructional materials that are 
in use, the official catalogs of 51 colleges and univer- 
sities offering a curriculum of agricultural education 
were examined for required courses in agricultural 
science. Names of authors and titles of textbooks in 
the required courses was obtained, From the 181 
texts in agricultural science reported, the 63 that 
were most commonly used were selected for analysis 
of their mathematical content. In addition 5 annual 
volumes of technical journals and 53 research and 
technical bulletins in agriculture were arbitrarily 
chosen for analysis. 

The mathematical applications and problems from 
the texts in each of the minor fields of agriculture 
were collected and compared for similarities and 
variations in mathematical content. Such compari- 
sons were useful in identifying the mathematics in- 
volved, 

The applications were classified under the subject 
matter categories of arithmetic, geometry, algebra, 
trigonometry — analytic geometry — calculus, mathe- 
matics of finance, and statistics. They were further 
grouped as concepts, principles, and skills. In order 
to determine whether these items were correctly 
classified, they were checked against a similar list 


drawn up for general education by Moore.! Copies of 
the list of 342 items were sent to four experts for 
suggestions on wording and on the placement of items. 

Finally, the list was submitted to eight deans or 
heads of departments of agricultural education for 
evaluation. They judged the 342 items as to their 
suitability for inclusion in an undergraduate course 
in mathematics in a curriculum of agricultural edu- 
cation. The algebraic sum of the eight ratings for 
each item was considered to be its composite value. 
The concepts, principles, and skills were arranged in 
descending order of their composite values within 
their respective subject matter categories. 

Two hundred fifty-two of the 342 mathematical 
concepts, principles, and skills received positive 
composite values from the ratings by eight judges. 
Fifty-five items were unanimously selected. 

It may be concluded that the 252 concepts, prin- 
ciples, and skills are appropriate for inclusion in an 
undergraduate course in mathematics for a curricu- 
lum of agricultural education. 


1. Vesper Dale Moore, “The Mathematics of Gen- 
eral Education for the Teacher, Unpublished Doctor's 
dissertation, University of Michigan, 195l, pp.100- 
125, 
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AN EXPERIMENTAL INVESTIGATION 
OF THE VALIDITY OF THE FLESCH 
READABILITY FORMULA AS RELATED 
TO ADULT MATERIALS 


(Publication No. 5082) 


Robert Walter Pitcher, Ph.D. 
University of Michigan, 1953 


This study has been an investigation into the valid- 
ity of Flesch Readability Formula with particular 
reference to adult reading materials, The criterion 
used to test the validity of the reading ease aspect of 
the formula was the performance of adult subjects in 
reading selected passages. These passages had been 
previously rated by the formula for reading ease. 

The experiment involved the use of nine passages 
of reading material located on three levels of diffi- 
culty by the Flesch formula with three passages on 
each level. The nine passages were drawn from 
three subject-matter fields with the type of content 
characterized as familiar, abstract, and technical, 
The three levels of difficulty within a content area 
were achieved by selecting the most difficult passage, 
rated 30-40 by the formula, from adult reading ma- 
terial and systematically reducing it in difficulty to 
two additional levels, 50-60 and 70-80. The experi- 
ment was conducted by developing three test booklets, 
each one containing a practice passage and three test 
passages. Each passage was followed by a set of ten 
comprehension questions. The subjects used were 
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University of Michigan 1952 Summer Session stu- 
dents. Only those subjects were used in the final tab- 
ulation who qualified as “good readers.” A good 
reader was defined as being one who scored 70 per- 
cent or above on each of the three sets of comprehen- 
sion questions. 

Three measures were obtained in the study: (1) 
speed of reading, (2) percent of comprehension, and 
(3) a personal reaction as to the interest and diffi- 
culty of the passages read, The results may be sum- 
marized as follows: 

1. Highly significant differences were indicated 
between the mean reading speeds on the various pas- 
sages. 

2. Within each subject-matter area the differ- 
ences indicated by the formula were supported by the 
evidence from rate of reading. In each content area 
the results of performance revealed three levels of 
reading difficulty. The differences between Flesch 
levels 70-80 and 50-60 were all significant at the 0.01 
level. The differences between Flesch levels 30-40 
and 50-60 were significant at the 0.02 level. 

3. Passages rated as being equal by the formula 
were definitely not rated as equal by performance 
when there was a change in content. All the familiar 
passages were significantly easier at the 0.01 level 
than the technical and abstract passages, 


Conclusions 

1, Within a given content area the formula pos- 
sesses substantial validity in that it measures de- 
grees of increasing difficulty. 


2. The formula is definitely not valid when eval- 
uating material containing different kinds of content; 
e.g., familiar, abstract, or technical. 

3. There are significant but small positive rela- 
tionships between the individual’s interest in a pas- 
sage and his performance upon it, 

4. The procedure recommended by Flesch for in- 
creasing the readability of reading matter is effec- 
tive. 
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ADMISSION DATA AND THE ACADEMIC 
PERFORMANCE OF FOREIGN GRADUATE 
STUDENTS AT COLUMBIA UNIVERSITY 


(Publication No. 5202) 


Ivan J. Putman, Jr., Ph.D. 
Columbia University, 1953 


The purpose of this study is to investigate: 

1, The academic performance of graduate stu- 
dents from selected foreign countries enrolled in 
certain divisions of Columbia University. 

2. The relationship between first term grades and 
grades in subsequent enrollment. 

3. The relationship between total grade-point av- 
erage at Columbia and such factors as sex, national 


origin, undergraduate academic standing, years of 


experience, English language background, admission 
status, major, scholarship awards, and age. 

The use of grades as a criterion is justified in 
part on the basis of a survey of grading practices of 
Teachers College faculty and a comparison of the 
grades given to the sample of foreign students with 


the grades earned by all Teachers College students 


during the portion of the period studied. 

The sample consisted of 546 graduate foreign stu- 
dents, thirty-one from the School of Business, sixty- 
five from the School of Engineering, ninety from the 
Graduate faculties, and 360 from Teachers College, 
enrolled between September, 1945 and June, 1950, 
Fifteen countries were represented as indicated 
below: 


Country Number of cases 


China 73 
Cuba 22 
Egypt 23 
France 23 
Greece 16 
India 163 
Iran 13 
Iraq 6 
Israel 6 
Lebanon 9 
Norway 12 
Philippines 46 
Puerto Rico 99 
Sweden 13 
Turkey 22 








The available data are presented for each mate- 
rial sample and the total sample in terms of num- 
bers of cases and means for the high, mid, and low 
thirds when the cases were arranged in the order of 
decreasing values on the criterion. A summary de- 
scription is given for each national sample; and for 
groups having more than twenty cases, the factors 
which appear to differentiate between the best and the 
poorest students are discussed. For the four largest 
national groups, the three largest divisional samples 
and the total sample standard deviations and correla- 
tions with the criterion are calculated for appropriate 
factors. 

The data are further analyzed by comparison of 
the national groups and the total sample on each of 
the individual factors for which data were available, 

Results show that the total grade-point average 
for the total sample was 7.9, just under B, with av- 
erages between 7.6 and 8.3 for eleven of the national 
groups, totalling 498 cases. Degrees were earned by 
72.0 percent of the total sample, and an additional 
12.8 percent were still enrolled at the end of the data 
period. In both grade-point averages and degrees 
earned, the Teachers College sample attained the 
greatest degree of success, the Engineering and 
Graduate Faculties samples were nearly equal in sec- 
ond place, and the School of Business sample was a 
poor third. 

First term grade-point average proved to give 
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relatively high correlations with both remainder and 
total grade-point averages for the larger national 
samples, the divisional samples, and the total sam- 
ple. For the total sample the correlation of first 
term average with remainder average was 0.50 and 
with total average 0.77. First term average would 
have been satisfactory as a predictor of total grade 
level in 94.2 percent of the individual cases. 

Undergraduate academic standing converted to 
grade points showed a correlation with the criterion 
of only 0.23, but when used for prediction of grade 
level achieved at Columbia would have been satisfac- 
tory in eighty-nine percent of the individual cases. 

Although the available data were scattered and no 
single factor of English language background showed 
close relationship with the criterion, several factors 
together gave strong indication that language facility 
is an important factor in the academic success of 
foreign students at Columbia. 

Little or no relationship with the criterion was 
evident for such factors as national origin, under- 
graduate school, admission status, sex, years of 
post-secondary study, experience, major, scholarship 
awards, age, etc. 

When an attempt was made to predict total grade 
level achieved at Columbia on the basis of all known 
admission data for a selected group of fifty cases 
from the total sample, the prediction was successful 
in 89.5 percent of the cases. 

On the basis of these results the investigator rec- 
ommends that the University experiment with a more 
liberal admissions policy for foreign students, using 
as the chief admission criteria (1) converted under- 
graduate academic standings, (2) English background, 
(3) academic background in the major, and (4) ade- 
quate financial resources. Continuation at the Uni- 
versity would then be based upon the first term grade 
grades and the recommendations of competent coun- 


selors. 
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THE ROLE OF THE PART-TIME STUDENT 
ASSISTANT IN THE MEN’S RESIDENCE HALLS 
OF THE BIG TEN UNIVERSITIES 


(Publication No. 4699) 


Max Reid Raines, Ph.D. 
Michigan State College, 1952 


Statment of the problem 

It was the purpose of this study (1) to define the 
role of the part-time student assistant as it pertained 
to his functions in the men’s residence-hall personnel 
programs of the Big Ten Conference of Universities; 
(2) to determine the attitudes of the personnel staff 
members (including the part-time student assistant) 
toward the functioning role of the student assistant; 
and (3) to evaluate his role as an agent for extending 
the personnel services of these universities. 


Methodology 

A questionnaire listing thirty-six tentative func- 
tions of the part-time student assistant were mailed 
to eight of the men’s residence hall programs in the 
Big Ten. A sample of responses was obtained from 
the administrative and student assistant staff mem- 
bers. They were asked to make judgements of the 
practice in their programs and to express their atti- 
tudes toward the practice. A two-thirds majority 
consensus from administrators and student assistants 
was considered to be indicative of the practice and of 
the attitudes toward the practice. 


Conclusions and recommendations 

It was concluded that (1) the student assistant 
performed a wide variety of custodial, special staff, 
proctoral, counseling, group guidance, resource, and 
group morale functions, (2) contradictory functions 
frequently caused inconsistencies in his role as a 
personnel agent, (3) the demands of too many func- 
tions frequently abused the part-time concept thus 
resulting in an inadequate performance, (4) insuffi- 
cient training reduced potential effectiveness, and (5) 
there was a need for clarification of many functions 
within these programs. 

On the basis of the results and conclusions of the 
study standards of evaluation were proposed and an 
organizational plan to meet these standards was sug- 
gested. The plan called for graduate counselors who 
would participate in these programs as a part of their 
internship in the fields of psychology or of counseling 
and guidance, Under this plan the student assistant 
would emphasize his role as a group “stimulator” 
and would be relieved of counseling functions for 
which he is doubtfully prepared. Conflicts in the 
roles now played by the student assistant would be 
reduced and the functions performed would be more 
in keeping with his qualifications. 
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THE RELATIONSHIP BETWEEN THE TEACHER’S 
MEMBERSHIP IN INFORMAL GROUPS 
AND HIS POTENTIAL FOR FEELINGS 
OF PROFESSIONAL FAILURE 


(Publication No. 5084) 


Glen Russell Rasmussen, Ph.D. 
University of Michigan, 1953 


This study is designed to investigate the relation- 
ship between the high-school teacher’s membership 
in informal faculty groups and his potential for feel- 
ings of professional failure. For the purposes of this 
study, potential for feelings of failure is defined as 
the teacher’s perception of the discrepancy between 
his real and ideal professional performance, 

Data were gathered through a questionnaire, com- 
pleted in the presence of the author, by teachers in 
six high schools in southeastern Michigan, 
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Each teacher named the members of a faculty 
group to which he felt he belonged and also the mem- 
bers of a group to which he did not belong. The ques- 
tionnaire contained two sets of questions designed to 
measure the teacher’s attraction to these two groups. 

The main body of the questionnaire consisted of a 
battery of sixteen items concerned with the perform- 
ance of the high-school teacher. On each of these 
sixteen items the teacher: 

1. Estimated the opinion of his own group. 

2. Estimated the opinion of the other group. 

3. Indicated how he actually performed in the 
classroom, 

4. Indicated what his ideal classroom perform- 
ance would be. 

5. Estimated which of the sixteen items were re- 
garded as most important by his group. 

The sum of the discrepancies existing between 
numbers 3 and 4 on the sixteen items is the teacher’s 
failure potential. The sum of the discrepancies be- 
tween numbers 1 and 3 is the teacher’s perceived dis- 
crepancy from group norms. 

Hypotheses were formulated and experimentally 
tested. The following were found to be significant: 

(P >0.05) 

1. When the potential for feelings of professional 
failure is high, the teaching profession is less attrac- 
tive. 

2. When the failure potential is high, a lower pro- 
fessional self-rating is made. 

3. The more attractive a group is to teachers, the 
higher is the correlation between failure potential and 
perceived discrepancy from the standards held by the 
group. 

3a. This correlation is higher for membership 
groups than for nonmembership groups. 

3b. This correlation is higher for isolates than 
it is for clique members. 

4, In his membership group there is a higher cor- 
relation between teachers’ failure potential and per- 
ceived discrepancy from group norms on issues seen 
as more important to the group than on issues seen 
as less important, 

Two general conclusions can be drawn from this 
study: (1) If a group has norms relevant to the 
teacher’s level of aspiration, the teacher’s view of 
his discrepancy from those norms is a major varia- 
ble affecting his potential for feelings of failure. (2) 
The more attractive this group is to the teacher, the 
greater will be the similarity between the teacher’s 
perception of his discrepancy from group norms and 
his potential for feelings of professional failure. 
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AN EXPERIMENTAL STUDY TO DETERMINE 
THE EFFECT OF WARMING-UP 
ON GOLF PERFORMANCE 


(Publication No. 5106) 


John B. Van Why, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to determine whether 
a warm-up period, prior to beginning play, has any 
relation to golf performance. The relationship be- 
tween warming-up and performance appears to be 
important inasmuch as an effort has been made in the 
field of physical education to improve proficiency in 
the physical skills. 

The problem resolves itself into three parts: (1) 
to determine the opinions of experts on the value of 
warming-up before golf participation, (2) to deter- 
mine the effect of warm-up on pulse rate, body tem- 
perature, and blood pressure measurements, and (3) 
to determine the effect of warm-up on golf scores. 

In Part I of the study an attempt was made, through 
the questionnaire method of obtaining data, to ascer- 
tain the opinions and practices of golf professionals, 
golf teachers, and golf coaches relative to the value 
of warming-up prior to starting play. This phase of 
the study indicates that golf professionals, golf 
teachers, and golf coaches are of the opinion that 
there is a specific value to warming-up in relation to 
performance. 

In Part II of the study an attempt was made, through 
experimentation, to determine whether significant 
changes occur in the pulse rate, body temperature, 
and blood pressure during the playing of the first four 
holes of golf. In one instance a strenuous warm-up 
period of thirty minutes was conducted for the purpose 
of ascertaining to what degree such a warm-up period 
affects pulse rate, body temperature, and blood pres- 
sure. 

In Part III of the study an attempt was made to de- 
termine the effect of warm-up on golf scores. All of 
the individuals participating in this phase of the study 
played without having previously warmed-up on some 
days while on other days they warmed-up before start- 
ing play. The scores of these individuals both with and 
without a warm-up were tabulated and compared. All 
of these comparisons were made by comparing the 
same individual’s scores with and without a warm-up. 
The age range of the individuals participating in Part 
III of the study was from 15 to 63. An attempt was 
therefore made to determine whether any specific age 
group profits to a higher degree from a warm-up 
prior to golf participation. 

A number of conclusions can be drawn from the 
study of which the following seem to be among the 
most important, (1) the recommended time for warm- 
up before beginning play is from ten to fifteen min- 
utes. (2) the most desirable method of warming-up 
for golf participation is to hit golf balls rather than 
merely swing a golf club. (3) golf is not a type of 
physical activity which significantly increases pulse 
rate, body temperature, or the systolic or diastolic 
blood pressures. (4) better golf performance takes 
place with a warm-up, during the play of the first hole, 
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the first three holes, and nine holes. (5) poor golfers 
benefit more from a warm-up than good golfers. 
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EDUCATION, ADMINISTRATION 
A STUDY OF THE SOCIO-ECONOMIC STATUS 
OF PUPILS AS A BASIS FOR CURRICULUM 
DEVELOPMENT IN A HIGH SCHOOL 


(Publication No. 5232) 


Jeff Thomas Kelley, Ed.D. 
University of Illinois, 1951 


The purpose of the study was to project a curric- 
ulum for Bay County High School which would more 
nearly meet the needs of the pupils. The problem 
was to ascertain the facts as to the socio-economic 
status of the pupils of Bay County High School and, in 
light of these data and the accepted purposes of edu- 
cation, to indicate curriculum revisions of the school. 

The data population included 967 pupils enrolled in 
grades 9-12 in Bay County High School and 262 pupils 
enrolled in six elementary schools in Bay County. 
Data were collected through the use of a question- 
naire administered during March and April 1947. The 
classification used by Alba Edwards in his Social- 
Economic Grouping of Gainful Workers in the United 
States ! was selected for determining the socio-eco- 
nomic status of the population of this study. The try- 
out of the questionnaire developed for the study re- 
vealed that the socio-economic status of a population 
could be determined through its use. The data re- 
vealed that (1) about three per cent of the fathers of 
Bay County High School pupils were classed as pro- 
fessional, approximately a third as proprietors, an- 
other ten per cent as clerks, twenty-eight per cent as 
skilled workers, and nearly a fourth as semiskilled 
workers; (2) the percentage of fathers of Bay County 
High School pupils on each occupational level was 
comparable to that reported in the 1940 census for 
Florida, the South Atlantic States, and the United 
States; (3) the welfare characteristics at each occu- 
pational level of the population were comparable to 
the characteristics of the Edwards’ classification. 

Analysis of the data indicated that (1) the wide di- 
versity of occupations, the income of families, and 
other factors of welfare make the problem of provid- 
ing equal educational opportunities most acute and 
most difficult; (2) the need for personal, educational, 
and vocational guidance is obvious; (3) limited educa- 
tion, low standards of living, health, recreation, in- 
security and civic responsibility, are aspects of pa- 
rental or adult education which need attention; and 
(4) the problems of equalizing educational opportu- 
nity, of providing an adequate guidance program, of 
making available parental or adult education have 











implications for planning and developing a high 
school curriculum. 

The proposed curriculum was organized to in- 
clude: (1) General education which involved training 
in communication; in ability of oral and written ex- 
pression; in the use of numbers as basic tools; in the 
study of personal and social problems of health and 
physical fitness, of science as it affects the pupil and 
his environment, (2) A program of special education 
to include college preparatory training, training for 
special schools, and vocational training such as trade 
and industrial arts, sales and office work, drawing 
and machine work, farming and stock raising. (3) A 
program of avocational education to include art, 
leather, plastic, woodworking, photography, and gar- 
dening. 

General education would occupy about three-fourths 
of the school day for the ninth grade and less each 
succeeding year to one-fifth of the day for the twelfth 
grade. Time for special and avocational education 
would increase in each grade above the ninth, 

The materials of instruction would be found in 
present-day situations involving both personal and 
social problems. Much of the materials would come 
from the community served by the school, 

Under the new curriculum at Bay County High 
School the “hidden” cost of school was reduced; re- 
medial classes were offered in reading, science, and 
mathematics; guidance services were inaugurated; 
vocational programs were implemented; and avoca- 
tional education was provided in many areas. 


1, Edwards, Alba, A Social-Economic Grouping of 
Gainful Workers in the United States. Washington: 








U.S. Government Printing Office, 1938. 
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A STUDY OF VARIATIONS IN GROUP 
PERCEPTIONS OF SCHOOL BUILDINGS 


(Publication No, 5235) 


Jack Lyle Landes, Ed.D. 
University of Illinois, 1953 


The cooperation of citizen committees in the 
study of school problems served as the source of the 
present study. Among the questions arising from the 
practice of citizen involvement are the nature and va- 
lidity of citizen perceptions of the value of school 
buildings and, by implication, the place of citizen com- 
mittees in the evaluative process. 

The study explored the question of the differences 
in the perceptions of citizens, teachers, and educa- 
tional consultants with regard to the degree to which 
school buildings possess desirable characteristics. 

The school buildings of a selected twelve-graded 
type of school district were independently evaluated 
on their functional characteristics by the three types 
of groups, i.e., lay, teacher, and educational 
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consultant, using the Citizens Workbook for Evaluat- 
ing School Buildings, ! 

A lay group composed of representative laymen 
living in the attendance center area was formed at 
each school and evaluated only the school with which 
it was thus identified; the teacher groups had two 
types of members, one which evaluated all of the 
buildings in the district and one which evaluated only 
the attendance center at which it taught; the educa- 
tional consultant groups, similar to the teacher 
groups, had members who evaluated all of the build- 
ings in the district and other members who divided 
the work so that one or the other evaluated each of 
the buildings. 

The mean scores for each group’s evaluations of 
the ten characteristics at the various attendance cen- 
ters were compared with those of each of the other 
two groups, by means of Student’s t ratio; the statis- 
tically significant differences which were found were 
examined according to (a) numbers of differences 
found among scores for a single characteristic over 
all twelve buildings, (b) numbers of differences found 
among scores for the ten characteristics at each 
building, and (c) numbers of differences found among 
scores by type and location of buildings. 

Three types of correlations were also determined: 
(a) between the scores assigned a single characteris- 
tic at each of the twelve buildings by one group of 
evaluators and those assigned by another, (b) between 
the totals of the scores assigned the characteristics 
at each of the twelve buildings by one group of evalu- 
ators and those assigned by another, and (c) between 
the ten scores assigned the characteristics at a sin- 
gle building by one type of evaluator and those as- 
signed by another, 

The functional characteristics, according to the 
number of significant differences found between mean 
scores of pairs of evaluators, rank from high to low 
as follows: healthfulness, safety, accessibility, econ- 
omy, expansibility, appearance, suitability, efficiency, 
adequacy, and flexibility. 

On the majority of the characteristics there is a 
tendency for the mean scores of the consultant groups 
to be higher than those of the teacher and lay groups 
respectively, for a greater number of differences to 
be found among mean scores for attendance centers 
housing six grades or more than for attendance cen- 
ters housing four grades or less, and for a greater 
number of differences to be found in rural centers 
than in urban attendance centers. The scores as- 
signed by the consultant groups had the least varia- 
bility, followed by those of the lay and teacher groups 
respectively. 

Positive definite correlations were found between 
pairs of evaluator groups for all relationships which 
were examined, For the correlations between the 
mean scores of the pairs of evaluators for each of 
the characteristics over all twelve schools, the lay- 
teacher and teacher-consultant pairs each had a 


median of .75; the median for the lay-consultant pair 
was .63. The correlations between the mean scores 


of the lay-teacher pair for the sums of the scores of 
the characteristics at each of the buildings was .85, 
that for the teacher-consultant pair was .90, and that 








for the lay-consultant pair was .83. For the corre- 
lation between the ten scores assigned a building by 
one group and the ten comparable scores assigned the 
same building by another group, the median of the lay- 
teacher correlations was .81, that for the teacher- 
consultant pairs was .85, and that for the lay-consult- 
ant pairs was .76, 

While significant differences were found among 
scores assigned by the three types of evaluators to 
the individual functional characteristics of school 
buildings, the evaluative instrument used yields highly 
similar rankings of schools from one group to another, 


1, Jack L, Landes and Merle R. Sumption, Citizens 
Workbook for Evaluating School Buildings. Dubuque, 
Iowa: Wm. C. Brown Company, 1951. Pp. 39. 
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THE RELATIONSHIP OF TEACHER ATTITUDES 
TO CURRICULUM REVISION IN SELECTED 
SECONDARY SCHOOLS 


(Publication No. 5244) 


John Newton Renard, Ed.D. 
University of Illinois, 1953 


The purpose of this study is that of examining dif- 
ferences in points of view held about the secondary 
school curriculum among a representative group of 
teachers. The plan of study seeks to relate teacher 
experiences to one of two general attitudes. One point 
of view would either maintain the status quo or go 
back to older programs; the other would enlarge 
the functions of schools. 

The problem is limited to the following personal 
data for each teacher: (1) experience, (2) recency of 
college training, (3) whether last college work was 
graduate or undergraduate, (4) teaching area, (5) full- 
time non-school work histories of four or more con- 
secutive months, (6) professional activities other than 
classroom instruction, Each factor is used as a basis 
for comparing points of view as judged by What Should 
Our Schools Do?! and a new imstrument, The Cur- _ 
riculum Problemmaire. The Curriculum Problem- 
maire consists of three sections each with five parts. 
The first portion deals with awarding grades, use of 
standardized tests, meaning of diplomas, use of 
teacher-made tests, and relation of curriculum and 
extra-curriculum. The second section turns to prob- 
lems of instruction, namely, sex education, recency 
of courses of study, core or common learnings as 
contrasted to subjects, controversial issues, and 
whether or not vocational planning and work experi- 
ence should be required of all pupils. The third group 
of problems stems from group dynamics and is limited 
to interrelationships of pupils, teachers, and admin- 
istrators; educational leadership; conducting classes; 
discipline; and pupil-teacher planning. 

A variety of points of view about secondary school 
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curricula was found among the two extremes and 
middle years of experience with beginners and those 
with over a score of years experience more willing 
than other to revise programs. Teachers with the 
most recently completed college training reacted in 
ways indicative of desire to enlarge school responsi- 
bilities more than individuals whose formal training 
was less recent. Whether most recent college 
credits were classified as graduate or undergraduate 
resulted in little difference in outlook as judged by 
paper and pencil tests. Inconclusive findings were 
obtained in a comparison of teachers on the basis of 
area of instruction, and whether or not non-teaching 
employment of four or more consecutive months was 
reported. 

Three professional activities beyond the class- 
room when used for contrasting teachers’ points of 
view yielded inconclusive results. They were: 
whether or not office and/or committee duties were 
performed in professional organizations, program or 
non-program appearances before teacher groups, and 
extent of research and experimentation, 

The overall more professionally active groups 
when compared with the least active adhered to new 
points of view. Efforts directed toward curriculum 
revision were symptomatic of favoring more recent 
ideas, while comparative lack of effort indicated 
preference for older approaches. Teachers engaging 
in professional writing seemed to prefer adding to 
school programs more than teachers who reported 
less writing. 

Conclusions and recommendations include the 
following: 

1. More knowledge is needed of ways in which 
teacher attitudes develop and change. 

2. Stereotyping teachers on the basis of years of 
experience seems questionable. 

3. Professional writing and newer outlooks seem 
to go together. 

4. Teachers who belong to several professional 
organizations seem to be most concerned about sec- 
ondary school programs. 

5. Values in causing teachers to be aware of more 
than a diurnal approach seem to ensue from either 
in-service activities or college classes. 

6. More information is needed to indicate how of- 
ficers and committees of professional organizations 
are selected. 

7. Information is needed to indicate how opportu- 
nities for program appearance are offered to 
teachers, 

8, Physical education teachers seem to lag behind 
others in both professional activities and adapting 
newer points of view. If substantiated by further evi- 
dence, experimentation to alter reactions appears 
necessary. 


1, Paul R. Mort, F. G. Cornell, Norman H. Hinton, 
What Should Our Schools Do? (revised 1946), Bureau 
of Publications, Teachers College, Columbia Univer- 
sity, New York. 
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A CASE STUDY OF EDUCATIONAL POLICY 
DEVELOPMENT IN HIGHLAND PARK, MICHIGAN 


(Publication No. 5096) 


Max Stober Smith, Ed.D. 
University of Michigan, 1953 


The purpose of this dissertation is to use a case 
study approach in studying the means of determining 
and codifying educational policy in a selected school 
system. The hypothesis that boards of education will 
function more efficiently and more effectively as a 
result of determination and codification of policy is 
developed in the study as a result of an investigation 
of the minute books of the Board of Education of High- 
land Park, Michigan. | 

Chapter I of the study presents reasons for de- 
termining and codifying board of education policies. 
The major function of the Board of Education is pol- 
icy making and the reasons behind this important 
function are presented in this chapter. 

Chapter II is a historical approach to the develop- 
ment of school control. This history leads up to the 
present conception of educational policy development 
by present-day boards of education. 

A survey of one hundred school systems of vary- 
ing sizes, relative to work done in developing policies 
is presented in Chapter III. Other related studies in 
the area of educational policy are also included in this 
chapter. 

Methods of development and codification of school 
policies are presented in Chapter IV. The methods 
followed in evolving the set of policies adopted by the 
Board of Education of Highland Park are given in de- 
tail in this section, 

Chapter V illustrates how the Highland Park Board 
of Education functioned before and after educational 
policies were developed and codified. This part of the 
study is devoted to a presentation of selected types 
of action taken at board meetings over the past twenty 
years. The present method of procedure of the board 
in using written adopted policies in connection with 
their meetings is also outlined. 

Chapter VI presents the method used in keeping 
the policies up to date. This chapter shows the im- 
portance and values of this technique in connection 
with the entire study. 

There are several conclusions that can be drawn 
from the study: (1) The dissertation shows that there 
are definite ways in which a school system can log- 
ically approach and solve the policy making function 
of the Board of Education. Some of these ways in- 
clude: (a) going back over the minute books of the 
Board of Education, (b) determining what could be 
considered as established policies, (c) setting up ex- 
isting policies into areas, (d) organizing employee 
groups into committees to study the existing policies 
as they apply to the employee groups, and (e) a study 
by the Board of Education of these suggestions, (2) A 
carefully determined and codified statement of policies 
serves these functions: (a) directs logical educational 
procedures, (b) leads to more effective and efficient 
board of education action, (c) establishes objective 
procedure in dealing with matters of importance, 
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(d) lends consistency to school operation, (e) estab- 
lishes better public relations, (f) gains confidence and 
increases morale of all employees, and (g) defines a 
logical plan of action and procedure in the operation 
of the total school system. (3) History shows that 
there has been an emerging concept that calls for the 
establishment of more detailed and written policies 
by boards of education, (4) A survey of the field and 
of related studies shows a lack of such policies. 
(5) It is important to keep policies up to date. 

The set of policies presented in the appendix rep- 
resents a major outcome of this study. 
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A STUDY OF VARIOUS PROBLEMS RELATED 
TO ATTENDANCE IN THE SECONDARY SCHOOLS 
OF THE NORTHWEST ASSOCIATION 
OF SECONDARY AND HIGHER SCHOOLS 


(Publication No. 5260) 


John Arthur Stewart, Ph.D. 
University of Washington, 1952 


Supervisor: George D. Strayer, Jr. 


Attacking a problem of primary importance to ed- 
ucational theory and school practice, this survey at- 
tempted to examine some of the basic difficulties 
which relate directly to attendance administration in 
secondary schools of the Northwest Association with 
a view of locating possible solutions based upon in- 
vestigative results. 

The need for the study, method of procedure, and 
other introductory material constitute Chapter I, The 
basis for attendance services is laid in Chapter II, It 
includes a brief study of the historical aspects of the 
problem, considers the compulsory education move- 
ment, and briefs some of the related studies in at- 
tendance and current literature. Chapter III concerns 
itself with the selection and attempted perfection of 
the survey instrument, its distribution, rate of re- 
turn, and method of compilation and tabulation. 
Chapter IV treats the organizational and administra- 
tive phases of attendance, dealing with the delegation 
of responsibility, the question of titles for those en- 
gaged in attendance work, the availability and types 
of office space and adequacy of materials. 

Chapter V treats a topic which does not always 
receive attention in the literature of attendance af- 
fairs — the school census. The registration of the 
school population is considered in this investigation 
to be an important basis for the attendance function. 
The next chapter introduces the withdrawal problem 
in its relationship to attendance servicé and dis- 
cusses employment and mobility, or migration as it 
is frequently called, actually touching the whole prob- 
lem of drop-outs, Chapters VII and VIII are con- 
cerned with attendance programs and procedures and 


the selection and use of records. The final chapter, 
Chapter IX, summarizes and concludes the study. 

The investigative device, a printed inquiry form, 
was mailed to the 592 accredited schools in Alaska, 
California, Hawaii, Idaho, Montana, Nevada, Oregon, 
Utah, and Washington, Using only one follow-up letter, 
the survey realized a return of 512 questionnaires 
with over 86 per cent of the schools responding. More 
than one-half of those solicited sent in additional at- 
tendance forms, regulations, or other helpful mate- 
rials with their returns. Responding schools enroll 
nearly 200,000 students. 

The dissertation, over 380 type-written pages in 
length, contains a complete compilation and analysis 
of the collected data. In light of the survey findings 
the following specific recommendations were made: 

1. A program of physical and mental health edu- 
cation would seem to be indicated. Further study in 
this area is suggested. 

2. A definite delineation and a placing of the re- 
sponsibility for the handling of attendance affairs is 
recommended, 

3. Better use can be made of the school census, 

4. Under present circumstances, Association ad- 
ministrators do not advocate compulsory high school 
attendance until graduation or 18 years of age. 

5. The use of printed forms is advised, 

6. A definite work experience program needs to 
be developed. 

7. Extension of activity type programs and student- 
sponsored assemblies should help to captivate inter- 
ests and produce a desire within the students to at- 
tend. 

8. A study of parental opinion on attendance pol- 
icies should be made in each district. 

9. Teacher-training courses should include units 
in child accounting procedures, 

10. Some system of awards and recognition for 
regular attendance may well be established by the in- 
dividual school. 

11, A periodic re-evaluation in each school of its 
attendance policies and procedures, possibly con- 
ducted by an attendance committee composed of par- 
ents, teachers, and administrators will focus attention 
on the importance of the problem, tend to locate and 
eliminate some of the undesirable features of the ex- 
isting program, and promote a mutual understanding 
of attendance difficulties. 

In conclusion, it was hardly anticipated or ex- 
pected that such a survey would locate or point to 
final solutions for all attendance problems. The in- 
tricacies and ramifications involved are obviously too 
multifarious to be solved by an investigation of this 
type. The above recommendations, however, if pur- 
sued with any degree of persistence should result in 
effecting at least a limited or partial solving of those 
ever present, ever pressing attendance problems, 
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EDUCATION, PHYSICAL 
AN ANALYSIS OF MOTOR ABILITY AND ITS 
RELATIONSHIP TO CONSTITUTIONAL 
BODY PATTERNS 


(Publication No. 4512) 


Wincie Ann Carruth, Ph.D. 
New York University, 1952 


The Problem 

The problem of this study involved the analysis of 
motor ability and its relationship to the constitutional 
body patterns of college women. It was resolved by 
determining and analyzing the relationships (1) be- 
tween motor ability and the basic elements consid- 
ered as fundamental ingredients underlying motor 
ability and (2) between motor ability and the consti- 
tutional body patterns as described by the somatotyp- 
ing technique. 


Procedures of the Study 

The basic elements underlying motor ability were 
extracted from research studies on motor ability in 
the fields of physical education and psychology. An 
hypothesis was advanced to be rejected or retained 
as a result of the analysis, of the basic elements and 
motor ability that the selected elements constituted 
the fundamental ingredients of effective motor per- 
formance. The instruments selected to measure the 
elements and motor ability were validated by means 
of curricular validity. The basic element and motor 
ability tests were administered to the selected sam- 
ple of forty-seven college women. 

The constitutional patterns of the subjects were 
determined by the somatotyping technique that re- 
vealed the strengths of the morphological components 
of endomorphy, mesomorphy and octomorphy. 

An internal and external analysis was made to es- 
tablish the reliability of the selected sample. 

Zero-order correlations were computed among 
the basic elements and between each basic element 
and the criterion measures, motor ability and the 
composite score of the elements. 

Multiple regression equations were computed to 
determine the combination of weighted score of the 
elements which might be used to predict motor ability 
and composite score of elements. The standard error 
of estimate was computed to determine the degree of 
accuracy with which the predictions of the dependent 
variables from these equations might be made. 

The “t” test of significance between the difference 
of the means of the composite score of the elements 
and motor ability scores among the various morpho- 
logical groups was used to determine if the groups 
were significantly different. Probability values at the 
one percent level of confidence were used to interpret 
the critical ratios. 


Results of the Study 

The basic eleinents that were found to be signifi- 
cantly related to motor ability were strength, endur- 
ance, speed, power, coordination, agility, flexibility 
and balance. 


The multiple regression equations that included 
the weighted scores of sit-ups, standing broad jump, 
Illinois agility run, fifty yard dash and basketball dis- 
tance throw were found to be adequate to predict, 
within the limits of the standard error of estimate, 
motor ability for groups the composite score of the 
elements for individuals. 

Significant differences won the composite score of 
the elements were found between the endomorphic 
mesomorphs and the following morphological groups: 
ectomorphic endomorphs, endomorphic ectomorphs 
and the mesomorphic endomorphs. The ectomorphic 
endomorphs were found to be significantly different 
from the ectomorphic mesomorphs on the composite 
score of the elements. The difference between the 
endomorphic mesomorphs and mesomorphic endo- 
morphs on motor ability was found to be significant. 


Conclusions 

The basic elements found to be significantly re- 
lated to motor ability are necessary ingredients for 
effective motor performance. The basic elements 
strength, power, speed and coordination are highly 
related to motor ability and weighted scores on these 
elements can be used to predict motor performance. 

Although the evidence is inconclusive, indications 
are found that body build is significantly related to 
motor performance, There is a group tendency for 
the mesomorphs to consistently perform better on the 
test items and the amount of mesomorphy tends to be 
related to the level of performance. Endomorphy, as 
the secondary component of mesomorphy in the soma- 
totyping rating, is a favorable combination of the mor- 
phological components for proficiency in motor ac- 
tivities. Ectomorphy tends to be a limiting factor in 
motor activities. On the basic of fragmentary evi- 
dence, constitutional build as a factor in motor per- 
formance has been partially shown. 
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AN INVESTIGATION OF SOME PERSONALITY 
TRAITS RELATED TO SUCCESS 
IN ATHLETIC COACHING 


(Publication No. 5236) 


Darrell Ellsworth Latham, Ph.D. 
University of Illinois, 1953 


An investigation was undertaken to discover the 
value of the forced choice rating technique for meas- 
uring psychological, or behavioral, characteristics 
related to success in one particular phase of athletic 
coaching, namely, the coaching of football. 

Studies reviewed indicated relatively poor rela- 
tionships between tests of personality variables and 
the measures of teaching success. It was felt that 
most of the poor relationship was due to limitations 
of the personality ratings used and since the con- 
structors of the forced choice rating method used in 
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the United States Army claimed to overcome some of 
the common weaknesses of the earlier type, a similar 
forced choice rating scale was constructed for rating 
athletic coaches, 

The construction entailed the collection of brief 
essay descriptions of better-than-average and 
poorer-than-average coaches, These descriptions 
were written by high school principals, coaches, and 
players, This was followed by making a list of 
phrases most commonly used in the descriptions. 
After the phrases were evaluated by a group similar 
to the one writing the descriptions, they were used as 
rating elements for the Forced Choice Rating Scale, 
To test how well this rating scale aided in the deter- 
minations of some of the personality, or behavioral, 
characteristics, related to success in athletic coach- 
ing, it was used for rating eighty-one high school 
football coaches. They were rated three times by the 
Forced Choice Rating Scale constructed. These three 
ratings were done respectively by high school prin- 
cipals, coaches, and players. 

Data were collected that aided in roughly deter- 
mining the degrees of success which were used for 
comparison to the ratings received through the 
Forced Choice Rating Scale, The data for the deter- 
mination of success degrees consisted of percentages 
of games won for each coach rated and the size of the 
school in which the coach was employed, 

When the coaches rated were divided into three 
groups (upper third, middle third, and the lower third) 
according to the percentages of games won by the 
football teams that they coached, a significant differ- 
ence was found between the mean of the forced choice 
ratings for the upper third group and the mean of 
similar ratings for the lower third group, The sig- 
nificant difference occurred when the ratings were 
done by either the players or the coaches themselves. 
The ratings of the administrators failed to yield sig- 
nificant difference between the means of the groups 
created by the percentage of games won categories, 

When the ratings were grouped into three catego- 
ries according to enrollment size of schools (below 
200, 200-499, 500 and above) significant differences 
of the means occurred only when the ratings were 
done by the coaches themselves. 

A factor analysis was made, from a matrix con- 
sisting of intercorrelation coefficients for selected 
items of the Forced Choice Rating Scale and the se- 
lected measures related to successful coaching, to 
determine the degree of agreement among the raters 
regarding their use, or interpretation, of the descrip- 
tive phrases, 

Examination of the nine unrotated factors ex- 
tracted revealed that certain of the factors seemed to 
be dependent upon the group of people who had done 
the rating. Thus, one factor was most heavily loaded 
with the selected items from the ratings by the ad- 
ministrators, one most heavily loaded with the items 
selected from the ratings by the coaches themselves, 
and also one for the items selected from the ratings 
by the players. 

It was not the purpose of the study to seek the 
source traits for causal interpretations, nor to carry 
through on any statistical predictions with the results, 


but to merely bring about some information regard- 
ing the consistency of the rating elements when used 
by three different groups of raters and to see how 
well the rating elements relate to the criteria meas- 
ures, 

The relationship of the phrases selected for factor 
analysis indicated that each group of raters, namely, 
high school administrators, high school football 
coaches, and high school football players used the 
phrases differently to a large extent and thus there 
was lack of consistency of relationship between the 
same phrases when used by the different groups. 
Thus, the Forced Choice Rating Scale failed to over- 
come some of the limitations found in other rating 
devices used in similar studies concerning person- 
ality characteristics related to teaching success. 
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MEASUREMENT OF ATHLETIC INTELLIGENCE 
(Publication No, 4993) 


John Cushman Truesdale, Ph.D. 
State University of Iowa, 1953 


The purposes of this study are to see whether 
athletic smartness can be identified by measurement 
early in the athletic career of the players, and to con- 
struct scoring tables to evaluate whatever traits may 
emerge from such measurement, 

Coaches of athletics feel the need for information 
on their players in addition to the physical qualities 
of speed, endurance, strength, height and weight, If 
the intellectual capacity for smart solutions to ath- 
letic situations can be measured, such information 
early in the athlete’s career might be time-saving 
in the selection of squad members, and might make 
more effective the coach’s methods of teaching and 
the emphasis placed on particular techniques or pos- 
sible areas of deficiency. 

Basketball was selected as the sports area for in- 
vestigation because the play in the various positions 
on the team is less differentiated than in most other 
sports, 

Experimental subjects were selected from a va- 
riety of situations in an effort to get a good sample. 
Since subjects must know the game of basketball well 
in order to exhibit smartness in their play, senior 
high-school and college freshmen were selected, 

Experienced coaches were selected and requested 
to suggest traits that they thought would distinguish 
the smart player, and paper-and-pencil tests were 
constructed or selected which purported to measure 
each of the traits suggested. 

The criterion of expert judgment was selected in 
the absence of existing tests on basketball smartness. 
The test scores were correlated with the criterion 
and with each other, and the most promising tests 
were grouped into trial batteries to determine the 


multiple correlations. 
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Multiple regression equations were computed from 
the best combinations in order to develop scoring ta- 
bles for the prediction of basketball smartness from 
the test scores. 

The correlations of the test scores with the crite- 
rion were not high and the multiple correlations were 
lower than is desirable, Nevertheless, considering 
the high degree of selectivity operating at both the 
senior high-school and at the college level, these 
correlations may be as good as can be obtained from 
such homogenous groups of players. 

The scoring tables were applied to the scores of 
one of the experimental groups in order to illustrate 
the use of the tables. In this example the test battery 
selected the very players retained by the varsity 
coach after two years of observation and experimen- 
tation, The scores also pointed out the men who 
withdrew from college subsequently or were dropped 
from the varsity squad in the continuing selective 
process after a year’s training. 

While it is not sound policy to judge the effective- 
ness of a test battery by application of the scores 
from the tables to the subjects who participated in 
the formulation of those tables, nevertheless the sub- 
jects involved were a small group of the total number 
and the selection by the coach after two years makes 
a perfect fit with the list predicted by the test scores 
two years ago. 
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A FOLLOW-UP STUDY OF THE PERSONAL 
ADJUSTMENT OF THE SUBJECTS 
WHO PARTICIPATED IN THE 1939—1943 FLINT, 
MICHIGAN, GUIDANCE DEMONSTRATION 


(Publication No. 5015) 


Louis Joseph Cantoni, Ph.D. 
University of Michigan, 1953 


Statement of the problem 

The purpose of this study was to determine what 
individual and group differences, if any, existed in the 
personal adjustment of the 259 Flint Public High 
School graduates who, upon their entrance into the 9B 
grade in 1939, were separated into an experimental 
and a control group for guidance research purposes, 
Throughout the four-year high school period the ex- 
perimental subjects were provided with a planned, 
well-rounded program of educational, vocational, and 
personal guidance, The control subjects, on the other 
hand, were exposed only to the advice and help inci- 
dental to the regular curriculum, 


Research method 
Interviews and the administration of a Survey 





Schedule comprised the principal tools used to collect 
the data for the follow-up study. Of 259 subjects, 221, 
or 85.33 percent of the total group, filled out the 
Schedule, The Schedule was composed of two instru- 
ments: (1) the Bell Adjustment Inventory, a group test 
of personality; and (2) a Questionnaire designed to 
measure socio-economic status. 

















Statistical technique 

The t-test was employed (1) to establish whether 
the returns from 86.42 percent of the experimental 
subjects and 84.03 percent of the control subjects were 
representative of the entire population, and (2) to com- 
pare the respondent experimental and control groups 
for the sake of determining whether, nine years after 
graduation, the experimental group is better adjusted 
than the control group. | 


Results 

The findings of this investigation showed: 

1, In the follow-up administration of the Bell Ad- 
justment Inventory, the experimental group had con- 








sistently better scores than the control group on all 
five areas of the instrument, The total differences in 
the comparison of the experimental and control men 
was statistically significant at the 1 percent level. 

2. The experimental groups, both men and women, 
consistently obtained better mean Total and Home Ad- 
justment scores than the mean standard scores for 
the Bell, and the differences in these scores were all 
significant at the .001 percent level. In the similar 
comparison of control group scores with standard 
scores, no such consistency was found, and P ranged 
from .90 to .001. 

3, As revealed by the Bell, the experimental and 
control groups were comparable in the 9th grade, and 
both groups inproved during high school. After high 
school, the experimental group continued to improve, 
but, by and large, the control group did not. 

4. Questionnaire data indicated that the experi- 
mental subjects received more extensive education, 
and consequently more academic degrees, than the 
control subjects. 

0. The experimental subjects achieved a higher 
mean economic status. 

6. The experimental subjects reached a signifi- 
cantly higher cultural status, with P between the 1 and 
2 percent levels. 

7. The occupational level of the experimental group 
was higher than that of the control group —the differ- 
ence between means was significant at the 1 percent 
level for the men and at the .4 percent level for the 
women, 





Conclusion 

The conclusion may be drawn that, nine years after 
graduating from high school, the experimental sub- 
jects have achieved a markedly better personal ad- 
justment than the control subjects. The pattern of 
superior adjustment in favor of the experimental group 
is both consistent and clear, 


Microfilm copy of complete manuscript of 205 
pages, $2.56. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-609., 





EDUCATION 353 





THE DEVELOPMENT OF CERTAIN HABITS 
OF REFLECTIVE THINKING 


(Publication No. 5225) 


Ralph Waldo Chenoweth, Ed.D. 
University of Illinois, 1953 


The Experimental Setup 

The purpose of this study is to find means of de- 
veloping better habits of reflective thinking among 
high school students, The habits of thought selected 
for this experiment were the abilities to interpret 
data, to apply principles of logical reasoning, and to 
critically analyze arguments. The tests used to 
measure the use of these abilities were P.E.A. Test, 
2.52, Interpretation of Data; P.E.A. Test, 5.12, Ap- 
plication of Principles of Logical Reasoning; and 
P.E.A. Test, 5.22, Nature of Proof. After the abili- 
ties and the tests to measure their use were selected, 
activities and exercises designed to develop these 
abilities were prepared. 

The hypothesis of the experiment is that students 
who perform the activities and exercises designed to 
develop the selected abilities will show a statistically 
significant difference on the scores of the tests ad- 
ministered before and after the program of special 
instruction. The experimental classes consisted of 
the four social classes at the Potomac Township High 
School. The experiment extended for a period of 
twenty-four weeks from the completion of the pre- 
tests in October to the administration of the post- 
tests in April. 

To determine if the Mean Gains of the experimen- 
tal classes were due to special instruction instead of 
conventional instruction or maturation, each experi- 
mental class was paired with a control group at the 
same grade level in one of the neighboring high 
schools for the Interpretation of Data and Application 
of Principles of Logical Reasoning Tests. Instead of 
attempting to rule out variable factors between the 
paired groups, the pre-test scores of these groups 
were compared to ascertain the pairs of scores that 
might be considered as drawn at random from the 
same or identical hypothetical population. 











Summary of Findings 

1. For the Interpretation of Data Test twenty-two 
Mean Gains of the experimental groups were signifi- 
cant at the 1 per cent level and one each at the 5 per 
cent, 10 per cent, and 20 per cent levels. Negative 
Mean Gains were made in three cases. 

2. On the Application of Principles of Logical 
Reasoning Test thirty-nine Mean Gains of the experi- 
mental groups were significant at the 1 per cent level, 
two at the 2 per cent level, and one each at the 5 per 
cent, 10 per cent, and 20 per cent levels. 

3. For the twenty scores of the two experimental 
groups to which the Nature of Proof Test was admin- 
istered, nineteen of the Mean Gains were significant 
at the 1 per cent level and one at the 2 per cent level. 

4, A comparison of the pre-test scores of the ex- 
perimental and control groups indicates that, at the 5 
per cent or higher level of significance, twenty pairs 
of scores for the Interpretation of Data Test and 


fifteen pairs of scores for the Application of Princi- 
ples of Logical Reasoning Test may be considered as 
drawn from the same or identical hypothetical popu- 
lation. 

5. Sixteen of the Mean Gains of the paired scores 
on the Interpretation of Data Test for the experimental 
groups were significant at the 1 per cent level and one 
at each of the 2 per cent and 5 per cent levels. The 
Mean Gains of the control groups were significant in 
ten of the twenty cases. 

6. For the Application of Principles of Logical 
Reasoning Test the Mean Gains of the experimental 
groups were significant in fourteen of fifteen cases, 
eleven at the 1 per cent level, two at the 2 per cent 
level, and one at the 5 per cent level. On this test 
none of the Mean Gains of the control groups were sig- 
nificant at a level as high as 5 per cent. 

7. For the thirty-five paired scores thirty-two of 
the Mean Gains of the experimental groups and ten 
Mean Gains, all of which were for the Interpretation of 
Data Test, of the control groups were significant at 
the 5 per cent or higher level. 


Conclusions 

1. From the summary of the findings it may be 
stated that, to the extent that the Mean Gains for 32 of 
the 35 scores of the experimental classes were sta- 
tistically significant, students who perform activities 
and exercises designed to develop selected abilities 
required in reflective thinking may be expected to 
show statistically significant Mean Gains on tests con- 
structed to measure the use of these abilities. 

2. The experiment indicates that a conventional 
program of instruction is more effective in developing 
the ability to interpret data than the ability to apply 
principles of logical reasoning. 

3. The results of the experiment may be inter- 
preted to imply that the acquisition of the ability to 
interpret data does not necessarily insure the develop- 
ment of the ability to apply principles of logical rea- 
soning. 
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MATERNAL ATTITUDES TOWARDS CHILDREN 
WITH PSYCHOGENICALLY DELAYED SPEECH 


(Publication No. 4527) 


Adeline K, Peckarsky, Ph.D. 
New York University, 1952 


The purpose of this investigation was to study at- 
titudes of mothers whose children suffer from delayed 
speech found to be psychogenic in origin, The ex- 
pressed attitudes and environmental circumstances of 
mothers towards children with psychogenically de- 
layed speech and normal speech were evaluated and 
compared. 

It was hypothesized that the development of the 
symptom of psychogenically delayed speech in 
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childhood may be a reflection of parent-child, rela- 
tionships. It was further hypothesized that there are 
certain attitudes and environmental circumstances 
common to mothers of children with this symptom 
and that these attitudes and circumstances are re- 
lated to the presence of the speech symptom. 

The literature revealed that the mother-child re- 
lationship in the early formative years is of para- 
mount importance, since this relationship is reflected 
in the child’s personality. However, no investigations 
were reported which employed adequate means to 
study the causes for psychogenically delayed speech. 

To test the hypotheses described, psychiatrically 
oriented interviews structured around a carefully 
constructed case history outline and Check List of 
environmental circumstances were employed. The 
interview material was then rated on the thirty vari- 
ables of the Fels Parental Behavior Rating Scales 
and the Check List. These recordings were sub- 
mitted to appropriate statistical analysis. The relia- 
bility of this investigator as an interviewer was eval- 
uated and found to yield a correlation coefficient of 
above 80 on the thirty variables. 

The population consisted of fifty-two mothers be- 
tween the ages of 31 through 45. Only mothers re- 
siding in Metropolitan New York with an income of at 
least $3000, whose children were of average intelli- 
gence, were included in this study. Twenty-six 
mothers whose children met the criteria for psycho- 
genically delayed speech formed the experimental 
group, while twenty-six mothers whose children met 
the criteria for normal speech constituted the control 
group. All of the children were examined by compe- 
tent medical personnel and were not found to reveal 
evidence of organic factors. 

The minimum criterion for statistical significance 
was the .05 level of confidence. The analysis of vari- 
ance techniques were used to establish that signifi- 
cant differences existed between the experimental and 
control groups with respect to twenty-seven varia- 
bles. The chi-square formula was applied to the 
Check List items and the null hypothesis was refuted 
with respect to ten items. The significant items are 
criticism of child for lack of speech, thumb-sucking, 
environmental problems, toilet training, feeding prob- 
lems, high language aspirations, and physical and 
emotional conditions of the mother, 

The interview technique was found to be adequate 
for examining expressed attitudes. Both hypotheses 
were confirmed. The existence of patterning due to 
certain common attitudes and specific environmental 
circumstances indicates in this research population 
that the symptom of psychogenically delayed speech 
is an outgrowth of the parent-child relationship. 

The experimental group mothers are overprotec- 
tive, rigid individuals, who are restrictive in their 
demands upon the children. They outwardly seem 
completely devoted to their children, but actually are 
quite critical of them. The lack of rapport between 
parent and child intensifies the friction and discord 
in the home, The home environment is characterized 
by confusion, tension, and a lack of organization in 
the performing of routine tasks. 

The control group is aware of the motivations and 


needs of their children and are free in revealing the 
problems that they experience with their children. 
The attitudes of the control group were not necessar- 
ily different, but were more moderate in terms of the 
attitude variables of the Fels Parental Behavior Rat- 
ing Scales and on the basis of comparison with the 
experimental group. There were less Check List 
items that applied to the control group in this inves- 
tigation. 
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THE GALVANIC SKIN RESPONSE 
AS A FUNCTION OF DIFFERENCE BETWEEN 
INDIVIDUAL READING ACHIEVEMENT 
AND CLASS READING ACHIEVEMENT: 
A COMPARATIVE STUDY OF THE AMPLITUDE 
AND FREQUENCY OF THE GALVANIC SKIN 
RESPONSES OF CHILDREN IN A READING 
SITUATION WHO HAVE READING ABILITY 
BELOW, EQUAL TO, AND ABOVE 
THE AVERAGE FOR THEIR CLASS 


(Publication No. 4531) 


Paul Wainwright Proctor, Ph.D. 
New York University, 1952 


The purpose of this investigation was to record 
and compare the galvanic skin responses of children 
who were below the average of their class in reading 
ability with those of children who were equal to or 
above the average for their class, during the reading 
of standardized material. Because increasing atten- 
tion has been devoted in recent years to the impor— 
tance of emotional factors in connection with reading 
disability, and because the GSR has been long recog- 
nized as an index of emotional reaction, it was con- 
sidered appropriate to study the GSR’s of readers of 
differing levels of ability during the act of reading. 

Subjects for the experiment were 63 pupils of three 
different representative public elementary schools in 
New York City. These subjects, 21 in each of three 
reading groups (Below-Class-Average, Average, and 
Above-Class-Average) were chosen in accordance with— 
defined statistical criteria, supplemented by random 
methods, from a total population of 591 pupils origi- 
nally tested with a standardized silent-reading test. 
Each Below-Class-Average Reader was matched in 
reading ability with an Average Reader and an Above- 
Class-Average Reader. 

During the experimental period, four tests were 
administered, calling for number reading, paragraph 
reading, word association, and repetition of digits. 
Galvanic skin responses of the subjects were recorded 
during the entire period. GSR frequency and ampli- 
tude indices were calculated for each subject for each 
of the four tests. In order to negate the effect of vary- 
ing basic GSR reactivity from one subject to another, 
a reading-vs.-non-reading index was also computed. 
Where necessary to obtain a satisfactory degree of 
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normality in the distribution of the indices, suitable 
transformation formulae were applied. Analysis of 
variance was carried out for each of the sets of in- 
dices. Product-moment, biserial, and tetrachoric 
correlations were computed in an investigation of 
other subproblems, including the effect of increasing 
difficulty of reading material upon the GSR’s of the 
three groups of readers, 

In general, it was found that the Above-Class-Av- 
erage Readers tended to be more reactive throughout 
the tests, and the Below-Class-Average Readers the 
least reactive. Differences between the three groups 
on reading-vs.-non-reading indices were not signifi- 
cant. When the factor of increasing difficulty of 
reading materials was taken into account, significant 
differences were found. The Below-Class-Average 
Readers manifested the greatest degree of increase 
in GSR’s with increasing difficulty of reading, and the 
Above-Class-Average Readers the least relative in- 
crease, 

The results were considered consonant with a con- 
ception of two kinds of anxiety operative in the read- 
ing situation: one, the more typical of the superior 
readers, an anticipatory anxiety, facilitative to good 
reading, the other, more typical of the Below-Class- 
Average Readers, a frustration-induced anxiety, in- 
hibiting to effective performance of the reading task. 
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PRACTICE SETS TOWARDS SPEED 
AND ACCURACY IN A SKILL-BUILDING 
PROGRAM IN ELEMENTARY TYPEWRITING 


(Publication No. 5212) 


Leonard Jordan West, Ph.D. 
Columbia University, 1953 


This investigation concerned the merits of forced 
speed versus absolute accuracy when these two ver- 
bally induced practice sets were used for a five-week 
skill-building program introduced midway through the 
first semester of elementary typewriting in the sec- 
ondary schools. Experimental practice consisted of 
a total of 200 minutes distributed over twenty-five 
class periods and consuming approximately fifteen 
minutes of each forty-minute class period, The re- 
maining twenty-five minutes of each class period 
were devoted to non-skillbuilding purposes. 

Experimental practice consisted of short spurts 
not exceeding one minute on materials progressively 
graded in length. Speed-set students were instructed 
to work only for completion and to pay no attention to 
errors in 80 per cent of their practice; in the remain- 
ing 20 per cent of their practice perfection as well as 
completion were set as criteria. Accuracy-set stu- 
dents worked toward the dual criteria of perfection 
and completion in all practice; the copy had to be 
completed without error. 

Subjects were twenty students in each of five 


accuracy-set classes and twenty students in each of 
five speed-set classes, Participants were beginning 
typists. The practice-set groups were closely equiv- 
alent in chronological and mental age. Each of five 
teachers taught a pair of classes, one in each practice- 
set group. The five teachers were in four different 
schools, 

Tests of hypotheses involved strokes and errors in 
a pair of five-minute criterion timings on straight 
copy material of average difficulty administered just 
prior to and immediately following the five-week ex- 
perimental period and student responses to scaled 
statements concerning liking for typewriting and 
preferences for work methods. 

Analysis of strokes and errors indicates that the 
gain in speed of the two groups was not significantly 
different, but that the accuracy-set group was signif- 
icantly more accurate, making 4.25 fewer errors than 
the speed-set group. Since there was no difference 
in speed gains, the accuracy-set group was more ef- 
ficient. This suggests that forced speed as a practice 
method may be of inferior merit in building typewrit- 
ing skill when accompanied by relatively small 
amounts of practice for accuracy. 

Despite the difference in practice methods the re- 
lationships among speed and accuracy variables did 
not differ significantly. The relationship between 
initial and final speeds indicates that speed is a highly 
stable factor in complex motor skills (r’s = .85 and 
.91), significantly more so than accuracy (initial and 
final errors correlated .51 and .43). 

Practice oriented primarily toward accuracy pro- 
duced significantly more favorable attitudes toward 
typewriting than did forced-speed practice, Although 
post-experimental preferences for work methods were 
significantly in the direction of the imposed practice 
sets, the general effect of practice was to produce a 
rejection of extremes and a convergence toward mod- 
erate rates. The acceptance by learners of verbally 
induced work- method sets was conditioned by prior 
sets and not independent of them. These findings sug- 
gest the advisability of avoiding extremes of emphasis 
toward either speed or accuracy in complex motor 
skills, 
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EDUCATION, TEACHER-TRAINING 
A COMPARISON OF CERTAIN FACTORS 
PERTAINING TO PRE-SERVICE TRAINING 
OF TEACHERS AND THEIR TEACHING 
EXPERIENCES IN SECONDARY SCHOOLS 


(Publication No. 4964) 
Dwight M. Davis, Ph.D. 
State University of Iowa, 1953 


The primary purpose of this study was to compare 
certain factors pertaining to pre-service training of 
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graduates with their teaching experiences in second- 
ary schools, 

Data were obtained through a follow-up study of 
teaching activities and opinions of graduates of the 
State University of Iowa who prepared to teach at the 
secondary school level during the seven years from 
1944 through 1950. A personal interview with school 
administrators obtained a criterion of teacher effec- 
tiveness which was correlated with grade point aver- 
ages, psychological test scores, and student teaching 
mark, 

Replies were received from 1023 graduates, One- 
fourth of the respondents were teaching in secondary 
schools in 1951-52. Of the 280 graduates who were 
teaching in secondary schools, data were obtained 
from 200 graduates concerning their teaching experi- 
ences, teaching assignment, out-of-class activities 
and their opinions of pre-service training for out-of- 
class duties. School administrators rated forty-one 
graduates, who had had one year of teaching experi- 
ence, on six qualities and made an overall rating of 
teacher effectiveness, 

Findings of the study indicated: 

1. Nearly one-half of the men graduates and four- 
fifths of the women graduates left the teaching pro- 
fession., 

2. Two-thirds of all graduates remained in Iowa 
to teach in secondary schools. Three-fourths of the 
graduates were teaching in medium sized schools of 
150 or more pupils. 

3. Relatively little difference was found in the in- 
structional load between men and women, Inexperi- 
enced teachers, on the average, had similar teaching 
loads as experienced teachers, Considerable varia- 
tion was noted among graduates who had different 
major fields. 

4. One-fourth of all graduates were teaching at 
least one subject not in their major or minor fields 
of preparation, 

5. Three-fourths of the men graduates and three- 
fifths of the women graduates were sponsoring pupil 
activities. 

6. More than one-half of the activities of pupils 
were sponsored by graduates who had not had appro- 
priate preparation. 

7. Graduates devoted as much time to out-of- 
class activities as to classroom instruction, Men had 
heavier out-of-class loads than women, 

8. Student teaching mark correlated highest with 
teacher effectiveness, as compared to grade point 
average in major field, general grade point average, 
American Council on Education Psychological Exam- 
ination, and composite entrance examination score, 

Even though the study was limited to a given group 
of graduates of a specific teacher training institution 
within a definite period of time and any generaliza- 
tions made apply only to the sample included, the data 
have implications in general for school administra- 
tors, prospective teachers, State Departments of 
Public Instruction, and teacher training institutions. 

Many pupil activities were sponsored by teachers 
who had not had appropriate training. Teachers were 
devoting nearly as much time to out-of-class activi- 
ties as to classroom instruction. Many graduates 


recommended additional pre-service training for 
preparation for the many and varied out-of-class 
duties. Teacher training institutions should provide 
the means for a continuous follow-up study of gradu- 
ates to see if they are adequately preparing prospec- 
tive teachers for the type of positions available. 

Of major importance was the fact that nearly half 
of the men graduates and four-fifths of the women 
graduates did not enter teaching or entered teaching 
for a short time but left. Teaching loads of most be- 
ginning teachers were as heavy as the more experi- 
enced teachers. School administrators had a different 
opinion of the relative influence of certain qualities 
upon teacher effectiveness than experienced critic 
teachers. Problems of teacher tenure, pre-service 
and in-service training programs, orientation and ad- 
justment of new teachers, teaching load and teaching 
assignment, and of other aspects of teacher education 
should be attacked by the cooperative efforts of school 
administrators and teacher training personnel, 
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EDUCATION, THEORY AND PRACTICE 
OBSERVABLE DIFFERENCES IN CLASSROOM 
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IN CLASSROOM LEARNING SITUATIONS 
AND AN INVESTIGATION OF CERTAIN FACTORS 
RELATED TO THESE DIFFERENCES 


(Publication No. 5240) 


Carl Mauritz Lindvall, Ed.D. 
University of Illinois, 1953 


As a part of a comprehensive study of the proc- 
esses of change and development of school systems 
which is being pursued by a group of staff members 
of the University of Illinois it became necessary that 
a method be obtained for detecting changes which 
might take place with time in the learning situations 
prevailing in the classrooms of a school system. To 
meet this need a mimeographed device, the Class- 
room Observation Schedule, was developed by Francis 
G. Cornell, Carl M. Lindvall, and Joe L. Saupe, three 
members of the project staff. The purpose of the 
present dissertation is to report on the development 
of this instrument and to present the results obtained 
from its application to a selected sample of class- 
rooms. 

The Classroom Observation Schedule is an obser- 
vational device which is used by trained observers 
who visit a classroom and record their observations 
on eight selected dimensions through the use of code 
numbers. The eight dimensions provide measures 
of classroom characteristics which are points of con- 
troversy and ferment and upon which, therefore, 
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changes can be expected to occur, The numbers 
which are recorded represent coded categories which 
are descriptions of objectively observable classroom 
situations displaying variable manifestations of the 
characteristic represented, In the present study a 
system of scoring was developed from which nine dif- 
ferent measures were obtained for each classroom 
from the coded results of observations. These meas- 
ures were (A) Differentiation, (B) Social Organization, 
(C) Initiative, (D) Content, (Ej) Diversity, (E9) Ac- 
tivity Persistency, (F) Competency, (G) Climate- 
Teacher, (H) Climate-Pupil. 

The analysis presented in this report is based on 
the application of this instrument to a sample of 
thirty-two classrooms. Sixteen of these were se- 
lected from the schools of the communities serving 
as the locale of the larger research project in school 
change. The other group of classrooms was selected 
from school systems which, on the basis of obtainable 
data and general reputation, were representative of 
schools at a more advanced stage of educational de- 
velopment and which therefore should possess char- 
acteristics of a type which might be acquired by the 
original group of schools if they should change during 
the course of a long-term study. The application of 
the instrument to this sample and an analysis of the 
scores through the use of analysis of variance ap- 
plied to the proper factorial design made possible a 
test of the ability of the various dimensions to detect 
important differences in the classrooms of the 
schools assumed to be at different stages of develop- 
ment. It also permitted an analysis of the relation- 
ship of grade level and of school system to class- 
room practices as well as serving as the basis for a 
detailed study of the reliability of all of the measures 
obtained. 

The results of the analysis of variance in the 
present study showed that there were significant dif- 
ferences between the community groups on the meas- 
ures of Differentiation, Social Organization, Initia- 
tive, Content, Activity Persistency, and Competency. 
There were significant differences among grade 
levels on Differentiation, Initiative, Content, Diver- 
sity, Activity Persistency, Climate-Teacher, and 
Climate-Pupil. Only three of the dimensions, Social 
Organization, Content and Climate-Pupil showed sig- 
nificant differences among school systems in the 
same type of community group. In addition to the 
above factors certain of the interaction variances 
proved significant on some of the dimensions. 

The reliabilities of the various dimensions varied 
greatly but on the whole were not disappointing for 
an observational device. The reliabilities of single 
observer scores varied from .41 to .95 while the re- 
liability of the team scores actually serving as the 
basis for the study varied from .58 to .97. 
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FACTORS CONTRIBUTING 
TO THE EFFECTIVENESS OF THE 
CORRECTED TEST IN SPELLING 


(Publication No. 4994) 


Ivernia May Tyson, Ph.D. 
State University of Iowa, 1953 


Experimental evidence shows that the cor- 
rected test in spelling, if efficiently used, is an ex- 
tremely effective learning tool. The purpose of this 
study was to determine some of the conditions under 
which it may operate most effectively. The influence 
of three specific factors were investigated: (1) the 
number of words in the list, (2) the difficulty of the 
words, and (3) the initial spelling ability of the sub- 
jects as measured both by Monday scores on the in- 
dividual tests and by total scores on the Monday tests 
of the three lists used in the study. 

The subjects were 359 members of twelve sixth- 
grade classes in four cities located in three states. 
To these classes were administered a twelve-word 
spelling list, a twenty-four-word list, and a thirty- 
six-word list. each one composed of equal propor- 
tions of hard words and words of medium difficulty, 
classification being made in accordance with diffi- 
culty ratings in the Iowa Spelling Scales. ! 

All three word lists were administered to each of 
the twelve participating classes, one each week for 
three weeks, a rotational order being used in order 
that practice effects might be equalized. Each list 
was taught by means of three corrected-test lessons 
during the week, one on Monday, one on Wednesday, 
and one on Friday. 

Essentials of the experimental method were: 

1, A timed dictation lesson 

2. A timed correction exercise, the teacher spell- 
ing orally and the pupils underlining misspelled words 
or parts of words 

3. Determining and recording of individual and 
class scores 
Two weeks after the third corrected-test lesson of a 
list, it was written as a delayed-recall test. 

There was no study of the words except that in- 
herent in the writing and correcting of the words 
during three corrected-test lessons. 

Criterion measures of gain were the differences 
between the Monday scores and the delayed-recall- 
test scores. Mean differences among the raw-score 
gains for the three lists were obtained for hard words, 
for medium-difficulty words, and for all words. Each 
mean difference was subjected to the t-test of statis- 
tical significance. 

In the case of any given two-list-comparison of 
gain for hard words, for medium-difficulty words, 
or for all words, that for the longer list was the 
larger of the two, and all differences were highly sig- 
nificant, The mean numbers of words learned (ap- 
proximately 3 for the short list, 6 for the medium- 
length list, and 9 for the long list) were directly 
proportional to the number of words and, also, to the 
dictation and correction time expended. The per 
cents of possible gain actually realized were almost 
identical: 36.9 for the twelve-word list, 36.6 for the 
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twenty-four-word list, and 36.8 for the thirty-six- 
word list. Gains for words of both difficulty levels 
were also proportional to the number of words. 
Hence, the corrected test as employed in this study 
was about equally effective for the twelve-word list, 
the twenty-four-word list, and the thirty-six-word 
list, and no length of list was relatively more effec- 
tive for the teaching of words of either of the diffi- 


culty levels employed. 
There was some evidence that the twenty-four- 


word list might be most efficient for the better 
spellers and the twelve-word list for the poorer ones. 


1, Ashbaugh, Ernest J., “The Iowa Spelling Scales; 
Journal of Educational Research Monographs, No, 3, 





Public School Publishing Co., Bloomington, Ill., 1922. 
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ENGINEERING, AGRICULTURAL 
AN OPERATIONAL ANALYSIS 
OF DAIRY PLANT EQUIPMENT 


(Publication No, 4694) 


Carl William Hall, Ph.D. 
Michigan State College, 1952 


The dairy manufacturing industry has been forced 
to carefully analyze its procedures to assure a finan- 
cial return. The competition is keen and the profit 
small. The analysis was made to aid the dairy in- 
dustry in improving its operations. 

A study was made of the costs of each operation 
in the process of bottling fluid milk, Plants were se- 
lected for study which were considered to have an ef- 
ficient operation. Charts were prepared showing the 
relationship between the operational cost and capacity 
of equipment in 1952 for dairies with capacities from 
20,000 to 100,000 pounds per day. The charts may 
aid the plant operator in selecting the most econom- 
ical piece of equipment for an operation. 

Each individual operation was studied to deter- 
mine methods of decreasing the cost. Time studies 
were made to determine the time required by differ- 
ent operators on the same job. By comparing differ- 
ent operators the easiest and least time-consuming 
method for completing the work was recommended. 
The item of major cost in each operation was se- 
lected and suggestions made for decreasing the cost 
of the operation. In many cases equipment was either 
too large or too small to efficiently utilize labor, 
utilities, building space, or other equipment. 

A check list was formulated which could be used 
by the manufacturers of dairy equipment, dairy plant 
planners, or dairy plant operators to analyze present 
or proposed operations. 

Most of the equipment used in dairies is at least 
a year old. The cost of operation of the older pieces 
of equipment would not necessarily be the same as 
the costs figured for 1952. A series of charts were 
prepared which can be used by the plant operator to 
calculate the operational costs of his particular 
equipment. The data can be used as a guide for eco- 
nomically selecting new equipment, 


After the equipment is selected, a satisfactory 
layout must be used. Tangible methods were illus- 
trated to aid the planner in selecting the best arrange- 
ment by use of an operation schedule, utility and man 
analysis charts, and layout with block models. 
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ON THE STABILITY OF POISEUILLE FLOWS 


(Publication No. 5024) 
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The present work is a study of the stability of 
plane and of axially symmetric Poiseuille flows by 
the small perturbation method. The need for a re- 
examination of this classical topic arises from the 
following considerations. 

Relatively little has been done on the stability of 
fully developed axi-symmetric pipe flows. Existing 
analytical results which are at variance with the evi- 
dence of experiments are shown to be either incom- 
plete or incorrect. The inconclusiveness of previous 
work provides an incentive for a new analysis. 

While extensive study has been made of plane 
Poiseuille flow, disagreement still exists as to the 
basic results. Some authors have claimed uncondi- 
tional stability while others have defined regions of 
stability and regions of instability. It thus seems 
desirable to analyse the problem anew, to attempt to 
complete its solution and to survey the areas of agree- 
ment and of disagreement between the authors who 
have treated plane Poiseuille flow. The present work 
is divided into two main parts. 

In the first part, comprising Chapters I and I, 
axially symmetric and plane Poiseuille flows are 
treated in similar fashion. The starting point is 
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provided by the linear fourth order Orr-Sommerfeld 
equations. Two asymptotic and two inviscid solu- 
tions are derived. A detailed study of the Stokes phe- 
nomenon is made in conjuction with the asymptotic 
solutions. Connection formulae valid throughout the 
complex plane are derived, They allow the use of 
asymptotic solutions for any value of the character- 
istic number. Asymptotic relations are given be- 
tween the eigen values, the wave number and the 
Reynolds number, for both plane and axi-symmetric 
Poiseuille flows. Limit formulae for very high 
values of the Reynolds number are derived. The as- 
ymptotic solutions are discussed. They are shown to 
be poor approximations when the characteristic num- 
ber becomes vanishingly small. 

In the second part, including Chapters III and IV, 
the works of C. C. Lin and C. L. Pekeris on plane 
Poiseuille flows are reviewed and compared to the 
present study. The correctness of Lin’s procedure 
is demonstrated for small values of the character- 
istic numbers, It is shown that for the limiting case 
of vanishing wave numbers the results of Lin and of 
Pekeris are equivalent and can be derived from each 
other, Lin’s methods are then adapted to prove the 
stability of axially symmetric pipe flows. 

In Chapter V are found a review of previous work 
on the stability of axi-symmetric flow by Sexl and 
Pekeris as well as the results of a solution of that 
problem by an electronic differential analyzer. The 
main conclusions presented in this investigation are: 

1. While plane Poiseuille flow is unstable for 
large enough Reynolds number, fully developed flow 
in a circular pipe is stable to axi-symmetric disturb- 
ances. 

2. The eigen values which characterize the time 
dependence and the rate of propagation of small dis- 
turbances have for both Poiseuille flows the follow- 
ing properties, For large enough Reynolds there are 
two distinct families of eigen values, one of which 
tends to zero, the other to unity as the Reynolds num- 
ber tends to infinity. 
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HEAT TRANSFER IN A 
FLUIDIZED SOLIDS SYSTEM 


(Publication No. 4961) 
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The transfer of heat between solid and gas was 
investigated by heating a stream of cool solid in a bed 
fluidized by a hot gas. The fluidized bed was sur- 
rounded with a heated jacket which could be adjusted 
to the same temperature as the fluidized bed, thus 
insuring adiabatic operation of the system. Two 


overall coefficients and one gas-film coefficient of 
heat transfer were obtained. 

A portion of the solid was continuously withdrawn 
from the bed at a measured rate and cooled and re- 
turned to the bed by a water-jacketed air transfer 
line. Operation of an industrial fluidized solids sys- 
ten was simulated by this method. 

The inlet and exit temperatures and the flow rates 
of gas and solid were determined, and from these data 
the heat balance between air and sand and the overall 
and film coefficients were calculated. The coeffi- 
cients were based on the total surface area of the 
solid particles to which the heat was transferred. 

The quantity of heat transferred was determined 
by measuring the change in enthalpy of the air pass- 
ing through the fluidized bed. The surface area of the 
sand was determined from permeability measure- 
ments on a settled bed of the sand. The sand used 
was a smooth, round, white sand having an average 
particle diameter of 0.00117 ft. for the screened 
fraction employed. The specific weight surface was 
found to be 39.4 ft.” /lb. 

An overall coefficient based on the area of the 
particles in the fluidized bed was calculated by di- 
viding the heat transferred by the area of the sand 
in the fluidized bed and the logarithmic temperature 
drop. The area was calculated from the weight of 
the bed and the specific surface and the temperature 
drop was calculated from the air and sand inlet and 
exit temperatures. The overall coefficient was ex- 
pressed by the following equation: 


N 0.387 0.482 
RC Ss 
PP lial 
where Nrc is a modified Reynolds number using the 
diameter of the particles, w, is the weight rate of 
sand flow through the system, and sf is the area of the 
fluidized bed. 

An overall coefficient based on the area of the 
solid withdrawn and returned to the fluidized bed was 
calculated by dividing the heat transferred by the 
area of the solid circulating through the bed and the 
log mean temperature drop. The area was calculated 
from the weight rate of solid flow and the specific 
surface and the temperature drop calculated in the 
same manner as before. The expression for this co- 
efficient was: 





Up = 0.7404 


0.376 
Nec 


0.384 
Ws 


Upc = 0.0129 


where the variables have the same meaning as before. 
Investigation of the temperatures in the fluidized 
bed disclosed that there was a thin layer at the bot- 
tom of the bed across which there was a sharp tem- 
perature drop, that the rest of the bed was at a con- 
stant temperature, and that the temperature of the 
air above the bed was the same as that of the con- 
stant temperature zone. A gas-film heat transfer 
coefficient was calculated by dividing the heat 
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transferred by the area of the solid in the heat trans- 
fer zone at the bottom of the bed and the temperature 
difference betweenair and solid. The area was calcu- 
lated from the depth of the heat transfer zone of the 
bed and the specific surface. The temperature dif- 
ference between air and solid was determined by sub- 
tracting the temperature of the solid in the constant 
temperature zone from the temperature of the air at 
the entrance to the bed. The equation for the gas- 
film coefficient was: 


A" 0.997 
= 0.0465 No, 


ng 
These equations apply for the one particle size 
used, for a gas space velocity of 127-316 lb. /hr.-ft.’, 
and a sand flow rate of 30-60 lb. /hr. 
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DIFFUSION AND ADSORPTION OF HYDROGEN 
IN A POROUS NICKEL CATALYST 


(Publication No. 5031) 


William Allen Doerner, Sc.D. 
University of Michigan, 1952 


Adsorption isotherms and rates of adsorption on a 
nickel-kieselguhr catalyst were measured up to 30 
atmospheres pressure in the temperature range o°C 
to 300 C. The data were obtained with a volumetric 
adsorption apparatus designed and constructed for 
operation at pressures up to 30 atmospheres and 
temperatures from -196°C to 400°C. The apparatus 
consists essentially of a steel catalyst chamber and a 
glass gas burette both of which are thermostated. A 
mercury manometer is connected to the burette and a 
dead weight pressure gage tester is connected to the 
adsorbent chamber through a mercury leg, To mini- 
mize the effect of dead space the adsorbent chamber 
was scaled up to a volume of 250 cc. 

An isotherm was calculated from the data obtained 
by the step-wise addition of hydrogen contained in the 
burette to the catalyst in the adsorbent chamber. 
Above one atmosphere pressure the data was obtained 
by the step-wise withdrawal of hydrogen from the ad- 
sorbent chamber. Equilibrium was re-established in 
each step of this process in about an hour at the 
higher pressures but below one atmosphere equilib- 
rium was never attained even after waiting several 
days. It was found that the logarithm of the differ- 
ence between the equilibrium pressure and the ob- 
served pressure was linear with time at long times. 
Therefore, in cases wherein equilibrium was not at- 
tained an equilibrium pressure was estimated and 
the estimate checked by the semi-logarithmic plot. 

Above one atmosphere pressure the data gave 
straight lines when plotted according to the Langmuir 
equation, The equilibrium adsorption constant above 
one atmosphere pressure and at 200° and 300 


agrees with the constant obtained from catalytic hy- 
drogenation studies on the same catalyst. To obtain 
reproducible data it was necessary to reduce the cat- 
alyst 8 hours at 550°C using hydrogen at 30 atmos- 
pheres pressure and then to evacuate briefly at 400- 
500°C between runs. 

The variation of the observed pressure during the 
first 10-30 minutes was found to be proportional to 
the square-root of time. Extrapolating to zero time 
gave an initial pressure whose magnitude indicated 
that adsorption was about 50 per cent complete instan- 
taneously. This was interpreted to mean that the 
macropores of the catalyst were readily accessible 
and that diffusion and adsorption of hydrogen in the 
micropores accounted for the transient phenomena. 
From Langmuir’s theory adsorption was estimated 
to be essentially instantaneous. 

A differential equation representing one-dimen- 
sional diffusion in cylindrical pores accompanied by 
adsorption on the pore walls was solved for the case 
where the pores are bounded by a finite volume of 
gas. The solution was investigated using the slopes 
of the pressure-time data plotted according to the 
square-root of time at short times and the semi-log- 
arithmic plot at long times. The results indicated 
that the micropores approached molecular dimensions 
and that the gas transport in the pores was of Knud- 
sen type with a correction for the time-lag due to the 
average life of a molecule in the adsorbed state. 
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HEAT TRANSFER BY NATURAL CONVECTION 
FROM HORIZONTAL CYLINDERS 


(Publication No. 4903) 


Seymour Charles Hyman, Ph.D. 
Columbia University, 1950 


Heat transfer by natural convection from a hori- 
zontal one-half inch diameter cylinder to liquids was 
investigated. Nine liquids were employed, including 
the lead-bismuth eutectic and mercury. The Prandtl 
number of the liquids ranged from 0.018 to 300. It 
was found that fluid flow in natural convection could 
be either streamline or turbulent, according to con- 
ditions. In the streamline flow range all of the data 
can be represented by: 


) (Gr x Pr)] 4 


a , Pr 
B 0.53 l G958 + Pr 





The incidence of turbulence is predicted by: 
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Surface wetting had no effect on natural convec- 
tion heat transfer. 

A method for measuring an average surface tem- 
perature which did not interfere with heat or fluid 
flow was developed, 
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HIGH PRESSURE REACTIONS 
IN A FLOW SYSTEM 


(Publication No, 5234) 


James Eli Knap, Ph.D. 
University of Illinois, 1953 


The majority of the research on reactions at high 
pressure has been performed in batch equipment. 
Consequently, there is very little literature on flow 
systems capable of operating at 1000 atmospheres. 
Because of the value of such equipment in the devel- 
opment of commercial processes, a reactor was con- 
structed which was capable of operating at 1000 at- 
mospheres and 500° C. , 

To demonstrate the operation of this equipment, 
the alkylation of isobutane with propylene was inves- 
tigated. The reaction took place in the gas phase 
under the influence of small quantities of halogenated 
hydrocarbons, 

Catalytic (Friedel-Crafts type) alkylation of 
isoparaffins with olefins has been practiced commer- 
cially since the late 1930’s, for the production of 
gasoline, In spite of its low cost, propylene is not 
acceptable as a feed stock. Its high catalyst con- 
sumption and the low quality of the resulting alkylate 
have made it less desirable than the butylenes or 
amylenes, 

The process investigated in this study takes place 
under the alleged influence of “homogeneous cata- 
lysts” and uses’ propylene as a feed stock. Although 
the major products of the reaction are 2,2 dimethyl- 
pentane and 2 methylhexane, about five per cent of the 
propylene is converted to triptane (2,2,3 trimethyl- 
butane), This is the only alkylation reaction reported 
as producing this 112 octane fuel. Previous studies, 
in the range of 400° C, have shown that the yield of 
the reaction increases with increasing pressure from 
3000 to 6000 pounds per square inch, but no work has 
been done on the nature of the reaction or in other 
ranges of the variables. 

A flow-type coil reactor was constructed and suc- 
cessfully operated in a study of this alkylation at 
pressures from 4000 to 15,000 pounds per square 
inch at 400° C, under the influence of two chlorinated 
hydrocarbons: 1,2,3 trichloropropane and 1,2 dichlo- 
ropropane, 

The two major products were shown to be formed 
by two free-radical chain reactions. The halogenated 
paraffins proved to bechain initiators rather than “ho- 
mogeneous catalysts.” Triptane was not a product 


of either chain reaction but one of the side reactions 
occurring in the mixture, 

Increasing pressure increased the yield of the 
total product and of the isoheptanes at all pressures, 
but three pressure ranges were found in which the 
magnitude of the effects were different. From atmos- 
pheric to about 2000 psi the effect of pressure must 
be slight, from 2000 to about 6000 psi the effect is 
very strong, and above 6000 psi the effect, although 
still positive, is somewhat smaller than that in the 
intermediate range. 

Increased reactivity of tertiary hydrogen atoms 
relative to primary ones was another effect of pres- 
sure, This effect was manifest in the increase of the 
concentration of 2,2 dimethylpentane in the isoheptane 
fraction of the alkylate. 

The dichloropropane was found to have a higher 
initiation efficiency than the trichloro compound. 
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BOILING HEAT TRANSFER 
WITH LIQUID METALS 


(Publication No. 5068) 


Robert Evans Lyon, Ph.D. 
University of Michigan, 1953 


Experimental heat transfer rates for liquid metals 
boiling at high temperatures and atmospheric pres- 
sure from the outside of a single horizontal stain- 
less-steel tube were measured in a small batch boiler. 
Liquid metals for which boiling rate data are pre- 
sented are mercury, mercury containing 0.10% so- 
dium, mercury containing 0.02% magnesium and 
0.0001% titanium, sodium, sodium-potassium alloy, 
and cadmium. 

Heat transfer coefficients up to nearly 15,000 
Btu/(hr) (sq. ft.) CF) at temperature differences less 
than 10°F were measured for sodium boiling at 1620°F 
and sodium-potassium alloy boiling at 1500 F. Boil- 
ing heat transfer coefficients were found to be nearly 
independent of temperature difference, The limitation 
of the maximum permissible temperature of the heat- 
ing element inside the boiler tube prevented operation 
at heat fluxes above 130,000 Btu/(hr) (sq. ft.). 

Apparently pure mercury does not wet stainless 
steel, since at all rates of heat flux, heat transfer 
appeared to be either by simple convection or film 
boiling; no nucleate boiling nor peak heat fluxes were 
observed. Boiling heat transfer coefficients declined 
with increasing temperature differences, from the 
80 Btu/(hr) (sq. ft.) (F) and temperature difference 
from 60°F at which boiling commenced to 30 Btu /(hr) 
(sq. ft.) (F) at a temperature difference of 1000 F. 

Boiling rates of mercury at 675°F were consider- 
ably altered by the addition of small quantities of 
sodium or magnesium and titanium. With mercury 
containing 0.10% sodium, data were obtained in the 
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range of convection and nucleate boiling. Transition 
to film boiling was observed at a peak heat flux of 
60,000 Btu/(hr) (sq. ft.) at a temperature difference 
of 35°F. The maximum boiling heat transfer coeffi- 
cient was about 2800 Btu/(hr) (sq. ft.) CF) at a tem- 
perature difference of 13°F, Operation in the film 
boiling range was not possible with the experimental 
apparatus because of temperature limitations on the 
boiler tube. 

Mercury containing magnesium and a trace of ti- 
tanium apparently is a better boiling heat transfer 
agent than mercury containing sodium, for no critical 
heat flux was observed up to the highest experimental 
heat flux of 100,000 Btu/(hr) (sq. ft.) at a temperature 
difference of 12°F. The corresponding heat transfer 
coefficient is 8300 Btu/(hr) (sq. ft.) (°F). 

Only limited data could be obtained for cadmium 
because of corrosion difficulties. Heat transfer co- 
efficients were found to be about 65 Btu/(hr) (sq. ft.) 
(¥) at temperature differences of 100° to 200°F. It 
was not possible to determine the effect of aging the 
surface nor the effect of addition of magnesium to 
promote wetting. 

The effect of wetting on boiling rates with mer- 
cury which are presented seemed to indicate that 
film boiling is a spontaneous development caused by 
non-wetting of the heated surface by the boiling fluid, 
and is not necessarily due to the coalescence of bub- 
bles to which previous workers have attributed the 
shift from nucleate boiling to film boiling at a criti-. 
cal temperature difference. 


Rather large fluctuations in heated-surface tem- 
peratures were noted during the nucleate boiling of 
sodium, sodium-potassium alloy, and mercury con- 
taining magnesium. An explanation is presented 
based on the high heat transfer rates observed with 
the liquid metals for which the fluctuations were 
noted. | 
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A STUDY OF NONCORRODIBLE ELECTRODES 
(Publication No. 5251) 


Donald Wilbur Wood, Ph.D; 
University of Illinois, 1953 


There is a need in the field of electro-organic 
chemistry for anodes which are corrosion-resistant 
in acidic or basic solutions. Parker! reported that a 
chromium phosphide anode was not corroded in a so- 
dium chloride solution, This patent along with a pre- 
liminary literature survey revealing the acid-resist- 
ant character of many of the heavy metal phosphides, 
focused attention on these compounds as possible 
corrosion-resistant anodes, 

The iron-phosphorus and cobalt-phosphorus com- 
pounds were studied since their methods of prepara- 
tion and properties had been investigated to the 
greatest extent. 


The iron phosphides, FesP, FezP, FeP and FeP2, 
were prepared by fused salt electrolysis of a phos- 
phate bath containing iron oxide (Fe2Os) and sodium 
fluoride.* Each phosphide was characterized by a 
quantitative analysis, while the crystal system and 
unit cell dimensions of FezP and FeP were deter- 
mined by an X-ray investigation and compared with 
previous data reported in the literature, A similar 
procedure was used for the preparation of CoP. CoP 
was identified by a quantitative analysis and by a 
Debye-Scherrer pattern. 

Preliminary attempts were made to prepare an 
iron phosphide by electrolyzing an acid iron phos- 
phite solution, and by the reaction of anhydrous ferric 
chloride with tetrasodium diphosphide in liquid am- 
monia. Both methods produced a material containing 
iron and phosphorus, but there was no evidence of 
compound formation. 

The rate of corrosion of Fe2P, FeP and CoP crys- 
tals by hydrochloric, sulfuric, and nitric acids and 
potassium hydroxide was determined at 25 and 80°C. 

The electrochemical properties of Fe.P, FeP and 
CoP were investigated by using the needle-like crys- 
tals as microanodes for current-voltage curves in 
1 N sulfuric acid, 1 N potassium hydroxide, saturated 
potassium chloride and 1 N potassium acetate-1 N 
acetic acid solution. Current-voltage curves were 
also run in 1 N potassium hydroxide and 2 N sulfuric 
acid using the crystals as microcathodes., 

Phosphide macroelectrodes were made by com- 
pressing the powders in a steel die under a pressure 
of 75 tons per sq. in., and sintering the resulting com- 
pacts in an argon atmosphere at a pressure of two to 
five inches of mercury. 

The electrical resistivities of the sintered com- 
pacts were measured by the potential drop method. 

Any corrosion of the microelectrodes, as shown 
by the current voltage curves, was confirmed by cur- 
rent efficiency measurements using the corresponding 
macroelectrodes in similar solutions. After a cur- 
rent efficiency measurement was made with a partic- 
ular phosphide macroanode, the solution was analyzed 
qualitatively, and the oxidation products, if any, iden- 
tified. 

An attempt was made to synthesize n-decane by 
electrolyzing a 20% solution of potassium caproate 
using the phosphides as macroanodes. 

The X-ray investigation proved that Fe2P and FeP 
prepared by the fused salt method are single crystals 
and have the same crystal system and unit cell di- 
mensions as similar compounds prepared by other 
methods. 

Resistivity measurements of sintered compacts of 
Fe2P, FeP, CoP and ferrophosphorus indicated that 
they are good conductors of electricity. There is 
some evidence that Fe2P has a negative coefficient of 
resistivity while ferrophosphorus has a positive co- 
efficient. 

FeP, Fe2P and ferrophosphorus are oxidized to 
ferric and orthophosphate ions when used as anodes 
in 1 N sulfuric acid, 1 N potassium hydroxide, sat- 
urated potassium chloride and a 1 N potassium ace- 
tate-1 N acetic acid solution. CoP in the same solu- 
tions is oxidized to cobaltous and orthophosphate ions. 
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FeP is the most resistant to corrosion as an anode in 
1 N sulfuric acid and in saturated potassium chloride, 
CoP is the phosphide most resistant to corrosion in 

1 N potassium hydroxide. There is an indication that 
an FeP cathode is reduced slightly to iron and phos- 
phine in 1 N potassium hydroxide. 

It was found that n-decane cannot be synthesized 
by electrolyzing a 20% solution of potassium caproate 
using the phosphide macroanodes, FeP, CoP and fer- 
rophosphorus are corroded severely and Fez2P only 
slightly. A small amount of amyl caproate is formed 
using the FezP anode. 


1. Parker, E. T., Brit. Patent 23733, October 28, 
1893, 
2, Chene, N., Ann, chim., 15, 187 (1941). 
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COMPARISON OF STEP-BY-STEP METHODS 

FOR ANALYZING THE DYNAMIC RESPONSE 
OF STRUCTURES 


(Publication No. 5224) 


Sai- Pak Chan, Ph.D. 
University of Illinois, 1953 


This dissertation is concerned with the analysis 
of step-by-step methods commonly used in numerical 
solutions of the dynamic response of structures. The 
purpose of this dissertation is to study the accuracy 
and range of applicability of various step-by-step 
techniques now available and frequently used, For 
convenience of discussion these step-by-step proce- 
dures may be classified into three groups: 

1. Acceleration Methods: This group includes the 
constant acceleration method, Timoshenko’s modified 
method, Newmark’s linear and parabolic acceleration 
methods and Newmark’s beta method. 

2. Difference equation methods: The methods 
adopted by Levy, Houbolt and Salvadori are of this 
group. 

3. Numerical solution of differential equations: 
Methods developed by Euler, Runge, Heun and Kutta 
are of this group. 

To analyse the characteristics of each of the 
available techniques it has been found best to obtain 
beforehand an algebraic equation representing each 
of the various techniques of step-by-step-procedures, 
then to compare it with the rigorous solution of the 
differential equation of motion and investigate the 
propagation of errors. This can be done in one of two 
ways; firstly, it is possible to express the approxi- 
mate solution in the form of a finite difference equa- 
tion, in terms of displacement, and to find its com- 
plementary and particular solutions by means of the 
calculus of finite differences, and, secondly, the set 


of linear equations used in the approximate technique 
may be expressed in a matrix form such that a col- 
umn matrix consisting of displacement, velocity and 
acceleration at the end of the time interval is equal 
to the product of a square matrix into another column 
matrix consisting of displacement, velocity and ac- 
celeration at the beginning of the time interval, When 
the second procedure is successively carried out n 
times, the square matrix multiplies itself to the nth 
power and shows the relation between the initial and 
final conditions. 

The present analysis has been confined to a single-. 
degree-of-freedom system. The motion of more 
complicated multi-degree-of-freedom systems can be 
considered as being made up of several modes, each 
mode acting as a single -degree-of-freedom system. 

Generally speaking, accuracy may be attained if 
the time interval is sufficiently small, while too large 
an interval may produce very misleading results. 
However, since different degrees of accuracy can re- 
sult from different methods, the choice of time in- 
terval depends upon the accuracy desired and the 
amount of work required, 

All methods are compared with respect to the 
following properties: 

1, Accuracy — This is expressed by the order of 
time interval n involved in the error produced, 

2. Propagation of errors — The “pseudo” period 
and “pseudo” amplitude obtained by the numerical 
method are compared with true period and true am- 
plitude of the motion. 

3. Stability and Convergence — Criteria of sta- 
bility and convergence are found for each method, 

4, Procedures of operation — Time consumption, 
provision of self-checking devices, and methods of 
computation are discussed, 

The results of this analysis are summarized and 
tabulated at the end of the dissertation. 
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THE EFFECT OF STRESS HISTORY 
ON CUMULATIVE DAMAGE IN FATIGUE 


(Publication No. 5246) 


James Edward Stallmeyer, Ph.D. 
University of Illinois, 1953 


The purpose of the investigation reported in this 
thesis is to study the effect of previous stress history 
on the fatigue life. Previous fatigue investigations 
have been conducted with either a constant level of 
stress or a smoothly fluctuating load pattern, In the 
present investigation the effect of plastic deformation 
and resulting residual stresses and work-hardening 
was studied using a variety of loading patterns. 

Tests were conducted to determine the Damage vs, 
Cycle Ratio relationships for several stresses. These 
relationships were used to calculate the cumulative 
cycle ratio to failure using a complicated loading 
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pattern. In addition, tests were made to study the ef- 
fects of one static pre-load, of under-stressing, of 
coaxing, of repair of prior damage by heat treatment, 
and of complicated loading patterns. 

The tests to determine Damage vs. Cycle Ratio 
relationships reveal that the relationship is much dif- 
ferent for different types of stress, even though the 
different types of stress produce failure in a virgin 
specimen at approximately the same number of 
cycles. In general, the experimental results show 
that the manner in which the stresses follow one an- 
other has a significant effect on the results, The 
most important point is that the replacement of any 
random variation of stress, as experienced by an ac- 
tual structure, by a systematic variation of stress in 
the fatigue tests, is at best a rough approximation. 

Tests involving the application of one static pre- 
tension indicate that there is a critical range in which 
the fatigue life can be increased up to at least four 
times the life of a virgin specimen when subsequent 
fatigue testing is in direct tension, This effect is at- 
tributed to the resulting pattern of residual stresses. 
Above this critical range, the fatigue life is within 
the normal scatterband, until the pre-tension causes 
a considerable amount of work-hardening. A static 
pre-tension increases the fatigue life when subse- 
quent fatigue testing is by completely reversed axial 
load. A slight decrease in fatigue life is obtained if a 
pre-compression is applied. 

Understressing tests indicate that an increase in 
fatigue life may be obtained if the subsequent loading 
is within 10 or 15 per cent of the original endurance 
limit. Above this range the results fall within the 
original scatterband. Coaxing tests indicate that the 
cumulative cycle ratio to failure is increased if the 
increments of stress are reduced. In no direct ten- 
sile test, however, did a specimen withstand more 
cycles at a given stress than a virgin specimen tested 
at this same stress, 

An interesting type of failure was observed in 
specimens where deformation lines occurred. In 
these cases the crack always started on the very edge 
of the Lueder’s line. The crack would follow so 
closely the edge of the Lueder’s line that it was im- 
possible to determine whether the crack had started 
in the deformed material or in the original material. 

In addition to the experimental results the thesis 
contains a review of previous fatigue investigations. 
Also included in a study of the theories of fatigue 
which have been presented along with a discussion of 
slip, work-hardening and residual stresses. The 
complications of cumulative damage studies are con- 
sidered to result from the residual stress pattern 
developed because of slip in grains of favorable orien- 
tation, 
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ANALYSIS OF PLATES 
CONTINUOUS OVER FLEXIBLE BEAMS 


(Publication No. 5247) 


James Gordon Sutherland, Ph.D. 
University of Illinois, 1953 


Some of the most important special problems of 
Elastic Theory are those involving a medium-thick 
rectangular plate supported along its boundaries and 
bent by loads 1applied normal to its plane. In the 
present work, an approximate numerical solution is 
obtained for the technically important case of a plate 
supported by elastic beams. 

The problem considered is that of an interior panel 
of a plate continuous over a rectangular grid of flex- 
ible beams which are supported at their intersections 
by columns. It is assumed that parallel beams are 
of equal stiffness and are uniformly spaced and that 
the system has a large number of panels in both di- 
rections. The plate is considered to be acted upon by 
a lateral load which is uniformly distributed over its 
entire area. Under these conditions, the bending in 
all interior panels may be taken to be identical; con- 
sequently, only one interior panel need be considered. 
The method of analysis used embodies the customary 
assumptions for the flexure of medium-thick plates. 
In addition to these limitations, it is assumed that the 
widths of the beams and the cross-sectional dimen- 
sions of the columns are small in comparison with 
the panel dimensions. This simplification has little 
effect on the deflections and moments near the centers 
of the panels but, in some cases, leads to excessively 
high moments near the columns. 

The problem described is solved using the Ritz 
energy method, The deflection of one panel of the 
plate is represented by an infinite series of polyno- 
mial functions derived by W. J. Duncan for beams 
clamped at both ends. These functions lead to rela- 
tively accurate results with a reasonable amount of 
numerical work, The relative simplicity of the anal- 
ysis makes it possible to present fairly accurate and 
complete solutions. Deflections, moments, and av- 
erage moments for cases covering a wide range of 
beam-plate rigidities and width-length ratios are 
presented in tabular and graphical form. 

Apart from their intrinsic importance, results of 
the analysis for this case of uniform loading of the 
entire plate can be used to obtain solutions for sev- 
eral other cases of loading. In particular, solutions 
can be obtained for the case in which only alternate 
panels are uniformly loaded and for the case in which 
only alternate rows of panels are uniformly loaded, 

One of the most important types of structure sim- 
ilar to the plate-beam system described is the type 
of reinforced concrete floor known as the two-way 
slab. The solution presented is based on a number 
of assumptions which are not completely satisfied by 
this type of structure. The results presented, there- 
fore, possibly require some modification before they 
can be applied in the design or analysis of such two- 
way Slabs. 
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A METHOD OF DETERMINING 

AN INTRINSICALLY PHASE-EQUALIZED 
FILTER TRANSFER FUNCTION 


(Publication No, 5048) 


Kaikhooshro Burjorji Irani, Ph.D. 
University of Michigan, 1953 


This thesis gives a method of determining a filter 
transfer function which takes into account both the at- 
tenuation requirements for the entire frequency range 
(zero to infinity) and the phase shift requirements in 
the pass band, simultaneously. It differs from the . 
existing methods of determining a filter transfer 
function in that the latter take into consideration the 
filter attenuation requirements and the phase shift 
requirements, separately. 

The main body of the thesis is divided into four 
chapters. The first chapter includes a discussion of 
transfer functions and leads to the conclusion that 
only a non-minimum phase function can satisfy both 
the filter attenuation and phase requirements simul- 
taneously. The second chapter gives a general out- 
line of the method of determining such a transfer 
function and a method of determining its phase-adding 
poles (i.e. the poles of the transfer function which lie 
in the right-half of the p-plane). The third chapter 
describes the method of determining the complete 
transfer function by the use of an electrolytic tank. 
This method is an extension of the Klinkhamer’s 
method of determining an ordinary filter transfer 
function. The fourth chapter gives an analogous ana- 
lytic method, 

The author’s method of determining an intrinsi- 
cally phase-equalized filter transfer function is based 
on the assumption that, neglecting “phase ripples,” 
the phase given by any minimum phase transfer func- 
tion satisfying the given attenuation requirements 
agrees, within narrow limits, with the minimum 
phase of the final transfer function. The assumption 
is substantiated by a numerical example treated at 
the end, 

A proof is given to show that this method of deter- 
mining a filter transfer function either gives a more 
economical filter, better filter characteristics, or 
both, than an ordinary phase-equalized filter (i.e., a 
filter with an all-pass phase-correcting network con- 
nected in tandem). 
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AN ANALYSIS OF SYSTEM RECOVERY 
VOLTAGES AND METHODS FOR 
REDUCING THEIR SEVERITY 


(Publication No. 5264) 


Roger Christian Quisenberry, Ph.D. 
University of Michigan, 1953 


The purpose of this analysis is to set up a math- 
ematical procedure for predetermination of the re- 
covery voltage waveforms which appear across the 
terminals of an arc interrupting device immediately 
following arc extinction. The analysis is developed 
with a three-phase power system in mind and the 
results are checked at each point by means of an ex- 
perimental miniature power system. Besides estab- 
lishing a procedure for analysis, the effects of vari- 
ous impedance networks shunted across the arc 
interrupter are investigated, and two effective means 
of reducing recovery voltage severity are described 
and analyzed. 

In Section I, the mathematical analysis is devel- 
oped using the Laplace Transform and the principle 
of superposition. 

In Section II of the study, a mathematical analysis 
is made of recovery voltages in nine different cases 
involving various fault locations, different arrange- 
ments of system elements, and several types of arc- 
interrupter shunting impedances. 

The Appendix contains the experimental analysis 
which offers a convenient check on the mathemati- 
cally computed waveforms. The same nine cases are 
studied and experimental waveforms of recovery 
voltages are photographed directly from a cathode 
ray oscilloscope. This recording of waveforms is 
made possible by means of a multiple pole synchro- 
nous switch, carefully synchronized and phased with 
the supply voltage. With the switch simulating faults 
and arc interrupters, the transient recovery voltage 
is repeated many times per second and results ina 
steady picture on the face of the oscilloscope. 

Both the experimental and mathematical analyses 
involve the same assumptions: (1) Arc voltage drop 
prior to arc interruption is neglected, (2) Conduction 
current following current-zero is neglected, (3) Fault 
impedance is neglected, (4) An infinite-capacity power 
bus is assumed. 

For the most part, the results of the experimental 
and mathematical analyses checked quite well. Two 
of the several cases involving impedance networks 
shunted across the arc interrupter resulted in effec- 
tive reduction of recovery voltage severity: (1) Se- 
ries resistance and capacitance connected in shunt 
with the arc interrupter, and (2) A pure resistance 
shunt adjusted for critical damping or slight over- 
damping. 
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THE ECCLES-JORDAN TRIGGER CIRCUIT 
WITH SPECIAL ATTENTION 
TO TRANSITION TIME 


(Publication No. 5083) 


Rajeswari, Ph.D. 
University 0. Michigan, 1953 


A detailed analytical study, confirmed by experi- 
ments, is made of the time of transition between 
states of the bistable Eccles-Jordan trigger circuit. 
The method of approach is different from that of pre- 
vious workers in that (a) it makes use of a new equiv- 
alent circuit deduced from the differential equations 
describing the circuit, and (b) it is easily related 
graphically to the d-c voltage-current characteristics 
of the circuit. 

Assuming straight-line tube characteristics, the 
differential equation with respect to time t satisfied 
by the voltage e between the plates of the two tubes is 
deduced to be of the form a,(d’e /dt”) + a(de/dt) + 
ase + a4 = 0, where a, is the product of a resistance 
and the square of a capacitance, a, is a capacitance, 
as is a conductance, and a, is a current, The numer- 
ical values and in some cases the signs of ai, a2, as, 
and a, are different according to whether (1) both the 
tubes are carrying current, (2) only one tube is car- 
rying current and grid current is not flowing, or (3) 
only one tube is carrying current and grid current is 
flowing. 

It is found that, for typical circuit parameters, the 
effect of a, is negligible. Hence, as a first approxi- 
mation, the equivalent circuit of only a resistance 
1/as and a capacitance a2 in parallel is used, and a 
study is made of the triggering action of the circuit 
when a rectangular voltage pulse is applied between 
the two plates in series with a finite resistance. The 
transition from one stable state to the other is di- 
vided into three intervals, The resistance 1/a; has 
positive values during the first and third intervals, 
while in the second interval, during which positive 
feedback is in control, it has a negative value. Thus, 
in the study of the transition, three differential equa- 
tions of the first order, of the form a2(de/dt) + ase = 
a4, Occur, where ashas positive values in the first 
and third intervals and a negative value in the middle 
interval, while az is positive in all three intervals, 
The solution of these linear differential equations is 
very simple, and a complete solution is obtained by 
matching boundary conditions at the extremes of each 
interval. This study leads to the determination of (1) 
the time of transition, (2) minimum magnitude and 
minimum duration of the pulse necessary for trigger- 
ing, and (3) optimum magnitude and optimum duration 
of the pulse for least time of transition, 

The method is extended to the case where a, is not 
negligible. It is also shown how the same method can 
be applied to study the triggering action of the circuit 
by (1) a rectangular current pulse between one grid 
and the cathode, or (2) a rectangular voltage pulse in 
series with a finite resistance between one grid and 
the cathode. 
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ENGINEERING, MECHANICAL 
BOILER CARRY-OVER AND THE SEPARATING 
CHARACTERISTICS OF VERTICAL BAFFLES 


(Publication No. 4965) 


Abdel Halim Fadel el Waziri, Ph.D. 
State University of Iowa, 1953 


Observation of carry-over in steam power plants 
makes evident the importance of the prevention of 
spray carry-over from the steam boiler to the super- 
heater, Because of the difficulties involved in obsery- 
ing and making a fundamental analysis of separation 
under actual field conditions, a method was developed 
to simulate the problem and measure comparative 
typical rates of separation of various baffles. This 
was accomplished by entraining water droplets in an 
air stream at atmospheric pressure and directing it 
to impinge on vertical, channel shaped baffles held at 
right angles to the stream flow. 

The separation or collection efficiency has been 
defined as the ratio of the weight rate of water sepa- 
rated from the flow and drained by gravity to the 
weight rate of water originally entrained in the air 
stream in the form of small droplets. The effect of 
the channel dimensions on the separating or collect- 
ing efficiency was determined. 

The channel ratio is the ratio between web width 
and flange depth. Five different channels with chan- 
nel ratios of 1.525 to 0.5 were experimented with. 

The average stream velocity was varied between 7 and 
30 feet per second. The characteristic mean droplet 
diameter was kept constant at 126 microns during 
most of the tests. However, it was varied to 170 mi- 
crons to determine the extent of increase in efficiency 
due to the larger characteristic mean droplet size. 

From the experimental results it may be stated 
that: 

1, The method of simulating the separation of 
moisture from the steam in a boiler by water spray in 
air streams provides a simplified method that allows 
visual observation and that can be successfully used 
to study the separating characteristics of vertical 
baffles, 

2. The efficiency of separation of vertical baffles 
of channel cross-section is an inverse function of the 
channel ratio, 

3. The efficiency of separation of droplets of a 
characteristic mean diameter on the order of 125 mi- 
crons from the stream of flow increased with the de- 
crease in stream velocity. 

4. The efficiency of separation increased with an 
increase in the characteristic droplet size of the spray 
emphasizing the importance of coalescence in the 
process of separation, 
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TRANSIENT FLAME TEMPERATURES 
OF METHANE-OXYGEN MIXTURES IN 
A CONSTANT VOLUME SPHERICAL VESSEL 


(Publication No. 5241) 


Yung-Miao Miao, Ph.D. 
University of Illinois, 1953 


Introduction 

The combustion of an explosive gaseous mixtures, 
centrally ignited in a spherical, constant volume 
bomb has long been of interest, In 1917, Flamm and 
Mache! published a theoretical treatment, calculating 
the temperature distribution from the pressure rec- 
ord, assuming adiabatic combustion, A reliable 
method of experimentally checking these calculations 
has not existed, however, 


Experimental Technique 

A modification of the sodium D-line method of 
flame temperature determination which has recently 
been used by Agnew” was adapted to the task of de- 
termining flame front temperatures in lean methane- 
oxygen mixtures at three different radii in an 8-inch 
steel spherical bomb equipped with windows. The 
method involved the use of a photo-tube and oscillo- 
scope to replace the usual visual means of intensity 
comparison at the sodium D-line. A set of photo- 
graphs of the oscilloscope record, in which the tem- 
perature of the comparison source was varied, were 
used to determine the flame temperature. This 
method also yielded information about maximum tem- 
perature of the burned products at various positions 
in the bomb. 


Results 

The flame temperature so determined were con- 
sistently lower than those calculated by the method of 
Flamm and Mache. Furthermore, they were increas- 
ingly lower as the flame front approached the bomb 
wall, 


Conclusions 

The results of this investigation indicate that the 
following conclusions are justified: 

1, Agnew’s modificed sodium D-line reversal 
technique of temperature determination is applicable 
to determination of flame temperatures in a constant 
volume bomb. 

2. The flame front temperature decreased as the 
front progressed from the center to the wall of the 
spherical bomb, instead of increasing as it would in 
the case in adiabatic combustion, 7 

3. The local heat loss from the flame front was 
determined, It increased rapidly as the flame front 


progressed, 
4, Heat losses from the flame front increased as 


the percentage of methane in the methane-oxygen 


mixture increased from 9% to 12%. 


1, Flamm, L.; Mache, H.: Wien. Ber., Vol. 126, 


p. 9 (1917) 


2. Agnew, J. T.: Trans. A.S.M.E., Vol. 74, No. 3, 


pp. 333-342 (1952) 
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THE COOLING POWER OF AN IMPINGING JET 
(Publication No. 5243) 


Ralph Griffith Nevins, Jr., Ph.D. 
University of Illinois, 1953 


The Jominy End-Quench Test was adopted with 
modification to provide data for determining the aver- 
age film coefficient of heat transfer of a jet impinging 
on a surface of temperatures ranging frem about 120 
deg. F. to 1200 deg. F. Results were obtained for 
water and several oils. For surface temperatures up 
to 250 deg. F. for water and 380 deg. F. for oils, the 
simple steady-state method was used, A special fur- 
nace with electrically heated guard-coils was built to 
achieve linear heat flow in the cylindrical specimen. 
On account of the large heat flux necessary to main- 
tain higher surface temperatures, which called for an 
enormously great temperature difference across the 
length of the specimen, transient determinations were 
employed for temperatures from 400 deg, F. to 1200 
deg. F. Although no actual test was made for tem- 
peratures above 1200 deg. F., it was believed that the 
technique developed could be applied to higher tem- 
peratures. 

For a surface temperature of about 350 deg. F., 
the average filn coefficient was determined for sev- 
eral oils by both methods, The value of the film 
coefficient determined by the transient method was 
approximately double that obtained by the steady-state 
method, This difference is believed to be attributed 
to the inherent transient character of the impinging 
jet as used in the end-quench procedure. 

The jet temperatures used for these tests varied 
between 85 and 100 deg, F., and its velocity was 
maintained at approximately 180 ft. per minute for all 
tests. This velocity corresponds to a free height of 
approximately 2-1/2 inches. 
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AN INVESTIGATION OF THE EFFECTS 
OF EXTREME LOW TEMPERATURES UPON 
COLD STARTING OF SPARK IGNITION ENGINES 
USING STANDARD GASOLINE 


(Publication No, 5110) 


Rex Harry White, Jr., Ph.D. 
University of Michigan, 1953 


This investigation was initiated with three pri- 
mary objectives, namely: 

1, To demonstrate that the problems of starting 
spark ignition engines at low temperatures may be 
explored to advantage by studying the effects of a 
single variable at a time. 

2. To secure data pertaining to the effectiveness 
of the standard Ordnance primer nozzle as an aid to 
low temperature starting. 

3. To secure basic data pertaining to the air-fuel 
ratios required for ignition at low temperatures. 

A single cylinder of a modified four cylinder en- 
gine supplied with fuel by means of timed injection 
was used as the basic test apparatus. 

1, Fuel quality 

2. Primer nozzle 

3. Volumetric efficiency 

4. Ignition 

For the various tests the following factors were 
varied, one at a time: 

1, Primer nozzle location 

2. Temperature 

3. Priming Pressure 

4. Quantity of fuel primed 
In all tests, cranking was continued only until an in- 
dication of ignition was secured, No attempts were 
made to secure actual starts of the engine, ests 
were conducted at temperatures from 0° to -60 °°. 

The following general results were obtained: 

1, The primer nozzle investigated provided no 
advantage as an aid to securing ignitable mixtures at 
low temperatures over injection at low pressure of a 
solid stream of fuel. 

2. Priming pressures in excess of 50 psi. did not 
increase the effectiveness of the primer nozzle, 

3. For best results, as temperatures are lowered, 
the primer nozzle must be moved closer to the intake 
valve, 

4, Evidences of combustion (as indicated by the 
presence of products of combustion and temperature 
rise) were found at low temperatures with air-fuel 
vapor ratios of 170:1 to 200:1. 

The results of this investigation lead to the fol- 
lowing general conclusions: 

1, The effectiveness of high pressure primers as 
aids to cold starting is not as great as commonly be- 
lieved. Other cheaper and simpler devices may be 
devised which will be just as effective. 

2. Primer nozzle location, manifold design and 
valve timing are extremely critical at the lower tem- 
peratures, 

3. Combustion of extremely lean air-fuel vapor 
mixtures will contribute to the difficulty of building up 
power producing mixtures in the cylinder by continu- 
ous cranking and may adversely affect starting ability. 
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RESPONSE OF CONTACT ACCELEROMETER 
UNDER STEADY STATE 
AND TRANSIENT MOTIONS 


(Publication No. 5066) 


Tung Hua Lin, Sc.D. 
University of Michigan, 1953 


The basic equation in Newtonian mechanics states 
that force is proportional to mass times acceleration, 
Accurate measurement of acceleration is very im- 
portant in the study of mechanics. The spring-mass 
accelerometer commonly used gives fairly reliable 
readings for motions with frequencies below 70 per 
cent of the natural frequency of the instrument, but is 
unreliable for transients like shock or impact with 
components of motions which have frequencies near 
to or exceeding the natural frequency. 

In structural and machine design, the maximum 
force on the parts usually gives critical design con- 
ditions, so the designer is most interested in the peak 
acceleration. For high frequency and transient mo- 
tions, contact peak accelerometers designed to meas- 
ure the maximum acceleration occurring during the 
motion, have been used. These contact accelerome- 
ters are very unreliable and their theory has not been 
worked out, This investigation is made to study, 
theoretically and experimentally, the response of a 
spring-mass contact accelerometer and to explore 
the means of improving its design so as to give re- 
liable responses. 

The responses of a spring-mass accelerometer 
with damping, to acceleration of simple harmonic 
motions of different frequencies, including those far 
beyond the natural frequency of the system, are shown 
with distributed mass of the spring considered, 

Then the responses of a contact-break accelero- 
meter without damping, under both steady state and 
transient motions, are given. The factor of propor- 
tionality and time lag vary appreciably as the natural 
frequency is approached, A method has also been 
derived for calculating the responses under the steady 
state motion after the contact breaks. 

An analysis of the contact accelerometer responses 
with distributed viscous damping in addition to the 
distributed mass of the spring is given, With this 
damping, the variation of the factor of proportionality 
and the phase angle lag with frequency is reduced, 
This variation can be further reduced by increasing 
the ratio of the top mass to the spring mass, but the 
complete elimination of this variation would require 
zero spring mass, 

For checking the method derived, a contact accel- 
erometer has been built and tested under simple 
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harmonic motions generated by an MB electromag- 
netic vibrator. Experimental results agree fairly 
well with calculated values, It was also tested under 
transient motions of free damped vibrations. The 
theoretical and experimental results agree within 10 
percent, 

Two new types of contact accelerometers are here 
proposed, The first is a balanced type, in which four 
identical springs, with viscous damping, are used to 
balance the mass effect upon each other under ver- 
tical, lateral and rotational motions, enabling the re- 
sponses to be independent of the frequency of the 
springs. The other is a magnetic type, in which the 
equivalent spring load is adjusted by regulating the 


current. The mass effect of a mechanical spring is 
completely eliminated. Hence, the factor of propor- 
tionality is constant and the phase angle lag vanishes. 
Tests have been made on the magnetic type and the 
results are good. These two proposed types increase, 
to a very great extent, the reliability of responses to 
both transient and steady motions. 
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THE NORTHEASTERN ILLINOIS DAIRY REGION 
(Publication No, 5028) 


George Cass DeLong, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to elaborate the phys- 
ical and cultural factors in the establishment and 
continuation of the highly concentrated dairy nucleus 
northwest of Chicago, Whereas sizeable quantities of 
milk are obtained from other sections of the Chicago 
Milk Shed, the Northeastern Illinois Dairy Region 
represents the portion from which the greatest 
amount is derived, It is also the area which devotes 
the greatest amount of its agricultural resources to 
the paramount objective of supplying the Chicago 
Metropolitan Area with a continuous and reliable sup- 
ply of milk daily. The irregular shape of the area is 
economically determined: the Region is composed of 
the thirty-four contiguous townships that obtained 
50% or more of their farm income from the sale of 
milk in 1944, 

Several procedures were used in developing the 
study and its conclusions. Unpublished 1945 Census 
of Agriculture data were used, first in determining 
the Regional boundaries and later as the bases for 
the construction of numerous maps, tables, and tex- 
tual materials. Additional data were obtained from 
other censuses as well as other sources. Although 
much of the Region was already well known to the 
author, he made many additional traverses in order 
to cover the area thoroughly, to become generally 
acquainted with the physical and cultural aspects, and 
to take many photos. Then detailed field studies 
were made in selected places in all seasons of the 
year, historical information was collected, county 
agents were consulted, interregional contrasts were 
observed, and the complex marketing regulations 
were investigated, 

Chapter I is the Introduction. Chapter II is de- 
voted to the physical side of the geographic equation. 
The gifts of the glacier — numerous moraines, till 
plains, swamps, and lakes, which overshadow the 


more level out-washes and lake plains — are potent 
factors in the utilization of the land. The climate, 
soils, and even the vegetations of the Region pre- 
clude the corn-hog combination of the Corn Belt and 
favor permanent and rotation pastures, hays, and corn 
used as silage. 

Chapter [III is concerned with the utility and produc- 
tion of the farmland, historical changes in its econ- 
omy, cultural factors in the dairy concentration, mar- 
keting the milk, and nonagricultural occupations. 
Isopleth and dot maps as well as tables and photo- 
graphs are used to illustrate the importance of milk 
production and both its dependent and allied econo- 
mies. Five selected land type areas are compared by 
the use of aerial photographs, soils maps, and land 
ownership maps, and from them general land use maps 
have been devised. 

The conclusions are: (1) The physical setting is 
highly favorable to the production of milk and less 
favorable to field crops, (2) The cultural appearances 
and activities of the Region attest the prime impor- 
tance of the production and marketing of milk to the 
exclusion of other uses, (3) The proximity and pur- 
chasing power of Chicagoland’s millions and the price 
structure favoring nearness to the city combine to 
make the most important factor in promoting the 
Region. 
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FEDERATION IN WEST AFRICA: 
A STUDY IN POLITICAL GEOGRAPHY 


(Publication No. 5030) 
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University of Michigan, 1953 


The political and economic differences among the 
West African countries are so great that one has 
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genuine doubts whether a federation of them is pos- 
sible, Liberia, unlike the other countries was never 
a colony. It has always been an “independent” repub- 
lic amidst many colonies. The Gold Coast, a British 
colony, seems likely to achieve her independence 
shortly. Nigeria and Senegal, a:though they differ 
from the Gold Coast in political maturity, bid fair to 
follow the constitutional and economic advancement of 
the Gold Coast peoples and achieve independence. 
Gambia and Sierra Leone, the other British colonies 
in West Africa, are in still earlier stages of political 
development. The Ivory Coast and the remaining 
French colonies are politically immature, Yet de- 
spite these important differences, there is much in 
common materially and culturally amongst them. It 
is these similarities which make it natural to think of 
a United States of West Africa. 

Proposals for a West African Federation are 
given substance because the countries lie in a single 
geographical region (the Sudan), They also form a 
region with marked elements of physical, social and 
economic uniformity. Federated control over the 
vast mineral resources and the farming out of con- 
cessions would bring in great royalties and profits 
which could be used to raise the indigenous peoples’ 
living standards. Federation would not be hindered 
by language diversity. The Africans of this area 
could adopt either Mandi or Hausa as their chief lan- 
guage. Indeed, the two major ethnic and religious 
groups, the Mandi and Hausa throughout the region, 
from the Senegal to Nigeria already speak either 
Mandi or Hausa, and this works towards the possi- 
bility of the West African federal union. 

Under a federal government the rivers which 
cross colonial boundaries could be utilized for irri- 
gation, waterways, and the establishment of light in- 
dustries. Such a program could be a significant fac- 
tor in solving the problem of unemployment and 
consequent migration, The cost of such a project 
could be met by the minerally-rich countries of the 
Gold Coast and Nigeria, for the benefit of the poor 
and dry countries of the Sudan. 

A West African federation would also do much to 
eradicate provincialism, ignorance, “cultural lag” 
and the various political boundaries that kill initiative 
and enterprise among the African peoples now politi- 
cally separated, 

Federal highways and a common language would 
act as vehicles of communication among the sixty 
million West Africans, and would carry to them the 
treasures of literature and science. 

A willingness to accept federation by the European 
and Liberian rulers of the West African countries 
will prevent much future political unrest. Nation- 
alism in West Africa is constantly surging upward. 
And with great emotional meaning, it is being di- 
rected against the white man who is the symbol of 
foreign exploitation. The ruling powers may attempt 
to block a West African federation however, fearing 
expropriation, But before federation, plans could be 
worked out to protect their capital investments, 
thereby preventing bloodshed during the process of 
achieving independence and federation. 

The key to the solution of West African problems 


is the emergence of a federal union. It is suggested, 
furthermore, that a well-equipped West African army 
would help maintain world peace, by contributing its 
strength to such regional defense organization as the 
North Atlantic Treaty Nations. 

The geographic advantages as well as the economic 
resources of this region show and give impetus to the 
feasibility and possibility of a West African Federal 
Union. 
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The object of this differtation is to determine the 
significance of the road in the development of settle- 
ment by white men, in the Naugatuck Valley, Connect- 
icut, from earliest times to the present day. Re- 
moved from sources of raw materials and coal for 
power the valley became the center of the world’s 
brass industry. Nevertheless, diversification of in- 
dustry is also a feature of the area. 

The Naugatuck Valley and the road are employed 
in their broadest sense in this study. The word 
“road” is used generically to mean any path, turn- 
pike, canal, railroad, or highway. The Naugatuck 
River has narrow floodplains in its forty mile course. 
However, with its many small tributaries it drains a 
basin of three hundred and ten square miles. Because 
of the intimate relationship of settlement in the valley 
with other parts of the drainage basin, the entire basin 
and its periphery are discussed. 

The study of historical literature and the interpre- 
tation of historical maps reveals that the story of 
settlement in the Naugatuck basin may be divided into 
four periods. From earliest permanent white settle- 
ment in the 1650’s until the 1790’s self-sufficient 
farming was the principal means of livelihood. Dur- 
ing the first thirty years of the nineteenth century 
attempts at commercial agriculture were supple- 
mented with widespread efforts to establish light in- 
dustry on a small, but other than local scale. The 
third period, which occupied the next hundred years 
witnessed the growth of industrial towns and cities, 
and the abandonment of more remote rural areas. 
The last period, which began about 1930 and is still 
continuing, is characterized by a “filling-in” of the 
more remote rural areas of the Naugatuck drainage 
basin. 

Several conclusions can be drawn from this study. 
With the exception of the town of Derby which has ac- 
cess to the sea, the very “roadlessness” of the Nauga- 
tuck Valley contributed to the establishment of self- 
sufficient farms. When, in spite of improved farming 
practices in the early nineteenth century, commercial 
agriculture was unprofitable in the basin because of 
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western competition and lack of agriculturally profit- 
able soils, early and widespread attempts were made 
at manufacturing. Many factors contributed to the 
eventual success of manufacturing in the valley; 
small amounts of capital were available; a labor 
force trained in a self-sufficient farming economy 
was abundant; turnpike construction had improved 
communications; water for power, wood for fuel, and 
markets were close by. In addition skilled workmen 
and new machines imported from England added to 
the inventive genius of the factory operators them- 
selves. With the help of railroads the brass industry 
soon became concentrated in the valley in spite of the 
fact that raw materials and coal for power had to be 
brought there. The “filling-in” of the more remote 
rural areas of the basin in the last twenty years 
largely was made possible by construction of modern 
paved highways which render all parts of the area 
easily accessible. 
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THE CATTLE INDUSTRY 
OF THE SOUTH COAST OF PUERTO RICO 


(Publication No. 5C73) 


Donald Dougald MacPhail, Ph.D. 
University of Michigan, 1953 


The objective of this study is to describe and an- 
alyze the factors influencing the distribution and eco- 
nomic development of the cattle industry of the south 
coast of Puerto Rico. The region under discussion is 
geographically unique in Puerto Rico. Its semi-arid 
climate which is accentuated by an annual dry period, 
wide variation of soil types and topography, and in- 
tense pressure of population on the land combine to 
make agricultural development extremely complex. 
As a result of these conditions, dairy and meat pro- 
duction are inadequate to meet consumer demands 
which are already at a minimum level. 

The results of this study are based upon a random 
sample of 167 cattle owners of all sizes made during 
the spring of 1951 in cooperation with the Bureau of 
Agricultural Economics of Puerto Rico and the Rural 


Land Classification Program. The situation of the 
cattle industry is explained with respect to its genetic 
development, its adaptation to the physical setting, 
and its economic problems. 

The findings of this investigation indicate that the 
important cattle raising areas are located in the semi- 
arid foothills between the coastal plain and the high 
mountainous interior. Cattle farms serve three basic 
functions — the supply of milk, the production of beef, 
and the raising of draft animals for the sugar cane 
industry. The pronounced effect of the dry period 
lowers the carrying capacity of the natural and planted 
pastures, and subsequently reduces the region’s milk 
production, The warm tropical environment favors 
breeds of the species Bos indicus. The European 
dairy breeds of the species Bos taurus have not been 
able to adjust to the semi-arid climate, Dairying 
constitutes the major type of cattle farming on the 
South Coast, and the dairy farmer has crossed the 
European dairy breeds with those of the Asiatic spe- 
cies to obtain livestock which have a relatively high 
milk production and a resistance to the tropical, semi- 
arid climate. More detailed problems facing the cat- 
tle owners are presented by means of maps and indi- 
vidual farm studies of the three basic types of cattle 
farms. 

On the basis of field observations, a number of 
remedial suggestions can be proposed. Widespread 
evidence of overgrazing indicates a need for more 
efficient pasture management. The periodic recondi- 
tioning of the South Coast pastures, the use of rota- 
tional grazing system, and greater utilization of local 
cally available dairy feeds would offset some of the 
severe effects of the drought on milk production. 

The use of silos and small-scale irrigated soilage 
crops will further augment the forage supply during 
the dry period. 

The irregularity of the milk production might be 
compensated for by the maintenance of larger produc- 
ing herds during the dry period and smaller ones in the 
rainy season, An ultimate possibility in the develop- 
ment of the South Coast region is the establishment of 
small seasonal food industries which would utilize 
dairy products and employ idled sugar cane workers. 
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PALEOECOLOGY OF THE 
CHATTANOOGA-KINDERHOOK SHALE 


(Publication No. 5228) 
James Harold Fisher, Ph.D. 
University of Illinois, 1953 


The purpose of this report is to present a regional 
survey of the Chattanooga-Kinderhook shale and to 
derive from this survey some idea of the environment 


of deposition of this extensive black shale unit. The 
term Chattanooga-Kinderhook as used in this report 
refers to the lithologic unit, predominantly shale, 
lying between the uppermost Devonian limestone and 
the lowermost Mississippian limestone over the 
greater part of central United States. The area 
covered ranges from New Mexico to eastern Kentucky 
and from Michigan to Alabama. 

The data were obtained from the subsurface rec- 
ords of various oil companies and state geological 
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surveys. The information thus acquired was utilized 
in the construction of regional isopach, lithofacies, 
and paleogeographic maps. 

The major areas of subsidence delineated on the 
isopach map are eastern Ohio, the Illinois and Mich- 
igan Basins, eastern Iowa, northeastern Kansas, the 
Quachita region of Arkansas, the Arbuckle area of 
Oklahoma, and the Central Basin Platform area of 
Texas. Persistent land areas during black shale 
time are the Ozark Dome, the Wisconsin Highlands, 
the Lexington Dome portion of the Cincinnati Arch, 
east central Alabama, Llanoria; and a large land 
area in western Oklahoma, Kansas, and Nebraska. 

The black color of the shale is a function of the 
organic content. Where the organic material is not 
abundant the shales are green or blue due to the fer- 
rous iron associated with the clay. The majority of 
the spores found in the shale are marine in origin. 
The remains of land plants are also found. The bulk 
of the organic material is so finely comminuted that 
no determination of its marine or terrestrial origin 
can be made. 

Stratigraphic studies indicate that there is a tran- 
sition between Devonian limestone and black shale in 
some areas, particularly parts of the Illinois and 
Michigan Basins; while in other areas the black shale 
overlaps unconformably onto rocks as old as Ordovi- 
cian. 

The Chattanooga-Kinderhook shale represents the 
accumulation of very fine grained material derived 
from the erosion of low-lying land masses marginal 
to an epeiric sea of great horizontal extent. The sed- 
iments were deposited in a reducing environment 
which accounts for the preservation of the organic 
material. The distribution and thickness of the shale, 
the intimate interbedding of ripple marked sandstones 
and black shales, the occurrence of conglomeratic 
debris within the shale, and the absence of oxidized 
zones around the margins of contemporaneous land 
areas all indicate deposition in relatively shallow 
water, probably less than 100 feet in depth. Average 
wave base may not have exceeded 50 feet. There is a 
possibility that the magnitude of the waves could have 
been greatly reduced by thick mats of floating vege- 
tation. 
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STRATIGRAPHY OF THE LOWER 
VOLCANIC ROCKS IN THE SOUTHERN PART 
OF THE ABSAROKA RANGE, WYOMING 


(Publication No. 5143) 


Richard Leroy Hay, Ph.D. 
Princeton University, 1952 


The present study is a report on the volcanic de- 
posits which form the southern part of the Absaroka 
Range and which occur in the adjoining region in 
northwestern Wyoming. This investigation has been 


undertaken with the object of eliminating discrepan- 
cies in correlation within the lower subdivisions of 
the Absaroka Range, chiefly between the Bighorn and 
Wind River basins. The results seem to demonstrate 
that the volcanic deposits which occur in the Early 
Eocene Wind River formation of the Wind River Basin 
are probably equivalent in age and similar in compo- 
sition to the Early Acid Breccia of Yellowstone Park. 
Analogous deposits are apparently absent in strata of 
the same age in the Bighorn Basin. The Middle Eocene 
Early Basic Breccia, which is the basal volcanic sub- 
division of the Absaroka Range bordering the Bighorn 
Basin, is very probably equivalent to the Middle Eo- 
cene Aycross formation of the northwestern corner of 
the Wind River Basin. The Late Basic Breccia, which 
borders the Bighorn Basin, is here essentially cor- 
related with the Late Eocene Tepee Trail formation 
of the southern margin of the Absaroka Range. The 
Oligocene Wiggins formation of the southern margin 
of the Absaroka Range is probably not represented as 
a whole by any of the well-known breccia subdivisions 
of Yellowstone Park and the northern part of the Ab- 
saroka Range. 

Analyses of the mineral content have demonstrated 
two limitations in the use of mafic mineral separates 
for correlation within the sedimentary volcanic de- 
posits of the southern part of the Absaroka Rdnge. 
The lateral facies complexities of the lower 1000 
feet of the volcanic sequence which forms the Absa- 
roka Range strongly suggest that mineral composition 
alone is not a reliable guide to the stratigraphy. De- 
tailed field studies are necessary to determine the 
extent to which mineralogic differences represent 
lateral facies changes or vertical successional units. 
A further limitation is the widespread post-deposi- 
tional destruction of mafic minerals, particularly 
the pyroxenes, in the Middle Eocene volcanic rocks 
of the Absaroka Range. 

Intrusive tuff-breccia which is exposed over an 
area of about 100 square miles in the east-central 
part of the Absaroka Range has been described in de- 
tail. This tuff-breccia seems to occur as a single 
sheet which was probably injected at relatively shal- 
low depth into rather poorly consolidated and water- 
saturated sedimentary rocks. The mode of origin 
and emplacement of this pyroclastic rock is not well 
understood, but the available data suggest subcrustal 
formation of tuff-breccia and its emplacement by 
volcanic energy. 
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CORRELATION OF COPPER MINERALIZATION 
WITH HYDROTHERMAL ALTERATION IN THE 
SANTA RITA PORPHYRY COPPER DEPOSIT 


(Publication No. 5196) 


Paul Georges Leroy, Ph.D. 
Columbia University, 1953 


The Santa Rita intrusive consists of highly altered 
and strongly fractured granodiorite porphyry. Minor 
fracturing of the igneous body is probably the com- 
bined effect of localized tectonic activity and stress 
developed in the crystallized outer shell of the cool 
mass by continued movement of the magma. Pre- 
vious studies in the area indicate the existence of 4 
stages in the hydrothermal alteration of the porphyry, 
starting with nearly fresh rock and ending with a 
highly siliceous and sericitized counterpart. Chem- 
ical changes of wall rock alteration indicate a loss of 
Na2O, CaO, MgO, and SiO2, with a relative gain in 
water of hydration and sulfur in argillized rock. Loss 
of NazO, CaO, MgO, and FeO continues during serici- 
tization while potash, sulfur, and probably silica reg- 
ister gains. The chief type of copper mineralization 
consists of disseminated supergene chalcocite and 
pyrite coated with chalcocite. Quartz-Sericite-pyrite 
veinlets are also coated with chalcocite, Chalcopy- 
rite and bornite are hypogene copper sulfides. The 
texture of an intergrowth of chalcopyrite in bornite 
suggests that some of the hypogene copper minerali- 
zation took place at a temperature of 475°C. or 
higher, Primary copper minerals seem to have 
formed prior to the quartz-sericitization of the Santa 
Rita porphyry. The concentration of supergene chal- 
cocite in stage 3 seems to be partly due to relatively 
greater porosity and higher pyrite content of this 
rock, The high porosity and pyrite content of seri- 
citized porphyry may similarly render stage 4 favor- 
able to economic chalcocite mineralization. In gen- 
eral stage 3 or argillization of granodiorite appears 
to be the stage of alteration most favorable to ore, 
for beside having a porosity and pyrite content high 
enough to facilitate noteworthy secondary enrichment, 
this stage of hydrothermal alteration of the granodio- 
rite also furnished the hypogene copper minerals 
which constitute the protore of the deposit. 
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WALL ROCK ALTERATION, 
MAYFLOWER MINE, PARK CITY, UTAH 


(Publication No. 5216) 


Norman Charles Williams, Ph.D. 
Columbia University, 1952 


At the Mayflower Mine, Park City district, Utah, 
unoxidized sulfide ores of the mesothermal type oc- 
cur essentially as vein deposits in two east-trending 
fissures. The fissures are largely within a diorite 
intrusion of Tertiary age, but one of the fissures 
crosses the intrusive contact and transects limestone 
and shale beds of Carboniferous age. 

Three distinct stages are present and are defined 
as: (1) early sulfide, (2) carbonate-quartz, and (3) 
late sulfide. Structural relationships of the veins, 
together with paragenetic studies of the vein min- 
erals, indicate a directional growth of the fissure 
system contemporaneously with progressive change 
in the nature of the vein solutions, All three vein 
stages are present in the west end of the main fis- 
sure, stages 2 and 3 are present in the central part 
of the main fissure and in the smaller fissure, 

In the diorite wall rock several alteration zones of 
limited extent developed in conjunction with vein min- 
eralization, The alteration zones, identified by min- 
eral content, are: (1) host, (2) chloritic, (3) argillic, 
(4a) quartz-sericite (local) and (4b) quartz-sericite 
(migratory). Zone 1 is outermost from the vein and 
is followed successively veinward by zones 2, 3 and 
4a. Stage 4b is superposed on all previous vein de- 
posits and alteration stages in a system of branching 
fractures, 

In the diorite wall rock, all alteration zones ac- 
company all vein stages, whether the vein stages are 
individually isolated in parts of the country rock or 
are present in combination. Where the veins transect 
the sedimentary rocks, the alteration effects of the 
several vein stages were not separately observed, 
and only a single complex alteration in the diorite, is 
noted. 

Vein solutions acting upon the diorite wall rock 
appear to have produced mineralogically identical 
alteration products during each of the three recog- 
nizable stages of changing vein mineral deposition, 
Identical vein solutions produced a different assem- 
blage of alteration products in the diorite and in the 
sediments, 
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HEALTH SCIENCES, GENERAL 
PART I. THE INCIDENCE OF RESIDUALS 
OF VIRAL HEPATITIS. PART II. AN 
EVALUATION OF FACTORS INFLUENCING 
THE DISCRIMINATIVE EFFECTIVENESS OF A 
GROUP OF LIVER FUNCTION TESTS 


(Publication No. 4892) 


Leslie Zieve, Ph.D. 
University of Minnesota, 1952 


Advisor: C.J. Watson 


Part I is a study of four relatively unselected 
groups by means of a comprehensive clinical exami- 
nation, a battery of eleven liver function tests, and, in 
selected instances, liver biopsies. The groups con- 
sisted of 367 men who had acute hepatitis during the 
service, 69 men who had multiple or prolonged acute 
attacks, 137 men heavily exposed but not developing 
the disease, and 212 controls. 

There were essentially no differences among the 
various groups compared for those tests measuring 
hepatocellular function primarily. Only tests influ- 
enced by alterations in serum proteins or lipo-pro- 
teins showed significant group differences unex- 
plained by extraneous factors. 

The average zinc turbidity and the number of ab- 
normal thymol values were greater for IH than SH or 
control cases. No similar differences were noted for 
SH, control comparisons, The average serum cho- 
lesterol concentration was higher, and there were 
more non-zero forty-eight hour colloidal red values 
among hepatitis than control cases. 

Fifty-eight of sixty biopsies performed on post- 
hepatitis cases, and twelve of sixteen biopsies per- 
formed on control cases were normal. The few in- 
stances of abnormality were related to excessive 
alcohol consumption, two non-specific granulomas 
excepted, 

The incidence of liver functional or structural 
abnormalities was thus no greater among men who 
had viral hepatitis than among those who did not, 


There appear to be immunochemical residuals of 
viral hepatitis which manifest themselves in abnor- 
malities of tests of altered proteins or lipo-protein 
complexes. In this respect the response to IH virus 
appears to be more intense and prolonged than that 
of SH virus. 

Part II is an evaluation of eleven representative 
liver function tests including the bilirubin (TB), 
bromsulfalein (BSP), galactose (GT), hippuric acid 
(HA), thymol turbidity (TT), zinc turbidity (ZT), per- 
eentage cholesterol esters (%CE), urine urobilinogen 
(UU), urine coproporphyrin (UCP), and cephalin and 
colloidal red flocculation tests. The limits of normal 
for each of these tests, based on a sample of 720 
healthy gainfully employed males, were defined in 
terms of the upper 5% and 1% points of the empirical 
frequency distributions, 

The relative effectiveness of the nine quantitative 
tests in differentiating a group of cirrhosis or a group 
of acute hepatitis patients from a group of normals 
was delineated. The order of effectiveness of the 
tests in cirrhosis was BSP, GT, HA, ZT, UCP, %CE, 
UU, TT, and TB. The order of effectiveness in hepa- 
titis was BSP, UCP, HA, GT, TT, %CE, TB, ZT, and 
UU. When interdependence of the tests was taken into 
account only four tests — BSP, ZT, HA, and UCP — 
contributed significantly to the discrimination between 
the cirrhosis or hepatitis and the normal groups. 

The results observed with each of the nine tests, 
considered separately, can be accounted for in terms 
of four sets of factors underlying the independent sig- 
nificance of the BSP, ZT, HA, and UCP tests. The | 
same four sets of basic factors are involved in both 
cirrhosis and acute hepatitis, however, the relative 
importance of each set differs greatly. In cirrhosis, 
the set of factors accounting for the independent sig- 
nificance of the bromsulfalein test are by far of 
greatest importance. In acute hepatitis, the set of 
factors accounting for the independent significance 
of the urine coproporphyrin test are most important. 
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HISTORY, GENERAL 
ANTOINE ARNAULD: THEOLOGICAL 
AND PHILOSOPHICAL CONTROVERSIES 
IN THE SEVENTEENTH CENTURY 


(Publication No. 5062) 


Norman David Kurland, Ph.D. 
University of Michigan, 1953 


This study is an account of the life of Antoine 
Arnauld as leader of the Jansenist movement in 
France, and an analysis of his place in the history of 
ideas. Arnauld was the initial driving force ina 
movement which disturbed France and the Catholic 
Church for over a century. The study of his life il- 
luminates the character of this movement and ex- 
plains the violence of the reactions against it. Though 
most of Arnauld’s energy was devoted to factional and 
theological controversy, he did exchange ideas with 
the leading philosophers of the period, which gave his 
reflections more influence than they might otherwise 
have had, Since he did not use his evident capacities 
to develop his ideas systematically, his philosophy 
must be gleaned from sources which do not have phil- 
osophical exposition as their primary purpose, 

Part I of this study begins with a history of Jan- 
senism because this movement was the most power- 
ful influence in Arnauld’s life. The study of his life 
which follows reveals how large a role Arnauld 
played in that movement and the complexity of influ- 
ences which determined what his role would be. The 
materials used were Arnauld’s letters and writings, 
contemporary biographies and histories of Jansenism, 
and relevant later studies of Jansenism, particularly 
the great history by C. A. Sainte-Beuve of the convent 
of Port Royal, the center for Jansenist activities in 
France, These materials show that the nature of Jan- 
senist movement was due to a combination of the pe- 
culiar psychological make-up of Arnauld, the Jesuit 
desire to dominate the church, and the policies of 
Louis XIV. The resulting controversies, ostensibly 
over theological differences, were chiefly political, 
as is shown by an analysis of the methods of conflict. 
Arnauld’s relations with Blaise Pascal and the back- 
ground for the Provincial Letters are also treated. 
From Arnauld’s letters and other documents the 
story of the years of his exile in the Low Countries, 
from 1678 until his death in 1694, is told for the first 
time in adequate detail. 

Part II begins with the study of Arnauld’s Carte- 
sianism, especially as it is interestingly developed in 
his Logique, The long debate with Nicolas Male- 
branche on numerous theological and philosophical 
issues is described, and the philosophical differences 
analyzed to show that Arnauld had a fine grasp of the 
issues, and that he successfully destroyed Male- 
branche’s arguments for independent representative 
ideas. Finally, an analysis of the correspondence 
between Arnauld and Leibniz demonstrates that 





Leibniz failed to answer some important issues 
raised by Arnauld, but that Arnauld generally failed 
to understand the full significance of the Leibnizian 
system. 

One general conclusion drawn from this study is 
that, though he was the first of the Cartesians, Ar- 
nauld’s thinking and way of life were essentially me- 
dieval and evidenced a significant survival of medie- 
valism in popular thought. In most aspects of his 
life, Arnauld was a continuation of earlier ages, of 
St. Augustine in his ideas, and St. Bernard in his re- 
ligious attitudes. 
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THE HISTORY OF WILD LIFE CONSERVATION 
IN MICHIGAN, 1859—1921 


(Publication No. 5081) 


Eugene Thor Petersen, Ph.D. 
University of Michigan, 1953 


The object of this study is to trace the history of 
wild-life conservation in the State of Michigan during 
the period, 1859 to 1921. The approach is historical, 
and the aim is to portray the beginnings and evolu- 
tion of a state conservation policy relating to wild 
animals, birds, and fish. No effort has been made 
to deal with the history of conservation of other re- 
sources, except as they may directly concern wild 
life. 

As the initial impetus for a conservation policy 
came from Michigan sportsmen, the printed and man- 
uscript materials of sportsmen’s groups and individ- 
uals have been investigated. The policy, as it evolved, 
is portrayed in legislative acts and in the official re- 
ports and recommendations of state agencies, includ- 
ing the Michigan Board of Fish Commissioners and 
the Game Warden Department. Popular reaction to 
various phases of the conservation program is indi- 
cated through newspaper and magazine accounts, 

An analysis of these sources reveals that the na- 
ture of the state’s conservation efforts was deter- 
mined by the influence of special groups who had a 
particular interest in the subject. The effectiveness 
of the various measures was defined by the political 
aspects of the administrative and enforcement 
agencies, 

State action throughout most of this period relied 
upon simple restrictive measures as the principal 
means of preserving wild life. Because these regula 
tions proved inadequate, it became advisable for the 
state to adopt a constructive policy of creating ref- 
uges and engaging in the propagation of both native 
and foreign species. This change took place in the 
last decade of the period, 
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A notable exception to the general pattern had 
been the inauguration, as early as 1873, of the artifi- 
cial propagation of whitefish. Partly because of the 
non-political nature of the State Board of Fish Com- 
missioners and partly because of the commercial im- 
portance of the fishing industry, fish conservation 
measures in general were more progressive than 
those for game, 

There can be no doubt that constructive policies 
were delayed too long and that enforcement was not 
as effective as it should have been, Because of these 
failures, some of Michigan’s most valuable species 
of fish and game, including the grayling and the pas- 
senger pigeon, have long since disappeared, and many 
others remain only in limited numbers. However, 
Michigan’s reputation today as a fishing and hunting 
ground gives evidence of the success of the construc- 
tive policies adopted after 1910. 
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THE IDEALS OF THE DEVOTIO MODERNA 
AS REFLECTED IN THE LIFE AND WRITINGS 
OF JACQUES LEFEVRE D’ETAPLES 


(Publication No, 5088) 


Claudia Louise Salley, Ph.D. 
University of Michigan, 1953 


The object of this study is to determine to what 
extent the ideals of the Devotio Moderna influenced 
the life and works of Lefévre d’Etaples. By so doing, 
the study will indicate whether or not the “Protes- 
tant” ideas of Lefévre had their roots in this earlier 
movement originating in the Netherlands, and, if so, 
whether Lefévre may be regarded as an agent in the 
transmission of these teachings into French Protes- 
tantism, Thus, new light may be shed upon the ques- 
tion of the origins of the Reformation and the histor- 
ical significance of Lefévre d’Etaples. 

Part I of this study is devoted to an account of the 
origins of the Devotio Moderna and the spread of that 
movement into fifteenth century France through the 
pedagogical talents of Jean Standonck, the monastic 
reforms inaugurated by Jean Mombaer and his disci- 
ples, the inspiration of Erasmus, and the widespread 
popularity of the works of Zerbolt, Thomas a Kempis, 
Cusa, etc. 

Part II of this study is concerned with Lefévre’s 
relationship with the Devotio Moderna, He was a 
friend of both Standonck and Mombaer and entrusted 
to Josse Badius, a former pupil of the Brethren of 
the Common Life, the task of publishing several 
works written by followers of the Devotio Moderna. 
Lefévre was also attracted to the mystical philosophy 
of Nicholas of Cusa, who had been schooled in the 
teachings of the Devotio Moderna, Lefévre also read 
and knew well the Imitatio Christi, the “Bible of the 
Devotio Moderna,” praised the work of Erasmus and 
addressed him as an old friend. In 1510 Lefévre 





visited the house of the Brethren of the Common Life 
at Cologne. After his return he exhibited, through his 
Biblical commentaries and translations of the Scrip- 
tures into the vernacular, that same tendency which 
was manifested so often by the Brethren of the Com- 
mon Life. 

In Part III of the study the chief writings of Lefévre 
are analyzed and compared with works produced by the 
Brethren of the Common Life or their pupils. The re- 
sults of this study indicate a marked similarity be- 
tween Lefévre’s teachings of justification by faith, the 
imitation of Christ, the supreme authority of the Bible, 
and the ideas voiced by the Brethren of the Common 
Life. 

The following conclusions may be drawn from the 
study. Lefévre reflected in his career and works the 
spirit of the Devotio Moderna. The germs of his 
“Protestant” teachings were apparent as early as the 
fourteenth or fifteenth centuries, but it was left to 
Lefévre to re-synthesize them in the light of his hu- 
manistic background and Gersonian inheritance. Be- 
ginning when it did, just prior to Lutheranism, 
Lefévre’s movement came to be absorbed into the 
Protestant movement, for Lefévre’s followers, en- 
countering in Lutheranism principles with which they 
were already familiar, were swept away in the current 
of the new movement. It was thus by his populariza- 
tion of the basic tenets upon which Protestantism 
rested that Lefévre may be regarded as a precursor 
of the Reformation. 
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HISTORY, ANCIENT 
ROMAN MONETARY POLICY 
FROM DIOCLETIAN TO HERACLIUS 


(Publication No. 5124) 


Howard Laurence Adelson, Ph.D. 
Princeton University, 1952 


The decline of the ancient world is probably the 
most intriguing problem facing the historian of either 
the ancient or the early medieval world. Explanations 
of this decline run the gamut from emphasizing the 
ascetism inherent in Christianity, as did the phil- 
osophes of the eighteenth century, to Pirenne’s ex- 








planation that coilapse only came after the Islamic 
assaults on the civilized world. Many of the discus- 
sions concerning this problem lay great stress on the 
monetary policies, the currency, and the economic 
conditions prevailing in the Mediterranean basin 
during the period from the fourth to the seventh cen- 
turies. Segre, and many others maintain that an 
overwhelming inflation of crippling magnitude took 
place during the century following Diocletian’s reign. 
Depsch and Pirenne stress the continued use of gold 
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and a supposed similarity between the gold coins of 
the Byzantine Empire and those in use in Western 
Europe. 

It is because money and monetary policy is so im- 
portant to any discussion of this problem that this 
thesis topic was chosen, It was inpossible to study 
the collapse of the ancient world in its entirety, but it 
was possible to analyze this relatively restricted 
segment of the question within the compass of a doc- 
toral dissertation. 

Many sources were used in the course of the 
preparation of this thesis, but it is perhaps best to 
stress the fact that the actual coins in the collection 
of the American Numismatic Society formed the 
basic material for this study. The texts of the two 
famous Roman legal Codes, the Theodosian Code and 
the Corpus Iuris Civilis, were certainly the most re- 
warding of the literary documents, but they were sup- 
plemented by the papyri and the works of the various 
contemporary writers as well as the hagiographical 
accounts, A number of Syriac and other sources 
were also surveyed and proved to be valuable. 

In this dissertation it was proven that there was 
no overwhelming inflation during the fourth century 
but merely a constant lowering of the value of the 
monetary unit of account in such a fashion that the 
tax receipts could be increased, but that actual prices 
did not rise. The gold currency in the Mediterranean 
world was clearly differentiated during the fifth cen- 
tury. The fact that silver currency was found only in 
the West was the result of an unfavourable mint ratio 
within the confines of the Byzantine Empire. The 
bronze currency, however, accurately reflects the 
economic condition of the Empire. From this bronze 
currency it is clear that the disruptive forces of the 
Germanic invasions were widely felt. Not only did 
the gold coinage differentiate into Byzantine solidi 
and lighter western solidi, but the actual money of 
every day transactions, the folles and centenionales, 
deteriorated to such a degree that they can only have 
been mere counters. The repressive tax legislation 
of the imperial administration brought on by the 
pressure of barbarians, not the asceticism of the 
early Church nor an overwhelming fourth century in- 
flation for which there is no evidence aside from the 
rising prices quoted in the papyri in terms of units of 
account, was an important factor in bringing about the 
decline of the ancient world. This repressive tax 
legislation made it impossible to build up the sur- 
pluses necessary to carry on economic processes at 
the same rate as prior to Diocletian. This is one 
facet of the decline of the ancient world. 
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THE FISCAL ASPECTS OF THE PANIC OF 1857 
(Publication No. 5133) 


Melvin Willard Ecke, Ph.D. 
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The objective of this thesis is the study of the 
fiscal aspects of the panic of 1857. The panic struck 
at a time when the American economy appeared to be 
undergoing a hearty expansion, It is important, there- 
fore, to determine with accuracy the impact of this 
event and its influence upon the financial history of 
the country. 

The panic of 1857 has received only slight treat- 
ment from historians generally and economic histo- 
rians particularly. Most general works dispose of it 
in a few paragraphs. One exception was Reginald 
McGrane’s Economic Development of the American 
Nation, which devoted a chapter to the panic of 1857. 








The monograph most closely related to the subject, 
George W. Van Vleck’s The Panic of 1857: An Ana- 
lytical Study, placed its major emphasis upon factors 








in the world economy which preceded the panic rather 
than upon the events and effects of the panic which 
are emphasized in this study. Contemporary mate- 
rials were used whenever they were available. A 
large number of newspapers were utilized in an effort 
to establish accurately the events which took place 
and the effects which these occurrences had upon 
local communities. Samples of newspapers from 
widely scattered geographical locations, from both 
small and large cities and representing varied polit- 
ical opinions were used. Another fruitful source of 
information was the contemporary records of the 
United States Treasury Department. These gave 
abundant evidence of the influence which the govern- 
ment had upon the panic and the effects which this 
crisis produced upon the policies of the government. 
Contemporary periodical literature also gave con- 
siderable insight into the effects which the financial 
panic produced upon various phases of the country’s 
financial life. The correspondence of several sig- 
nificant figures of economic and political importance 
lent itself to useful interpretation in chronicling the 
events and influences of the panic. 

Many elements combined to produce the fiscal 
crisis of 1857. There was an orgy of speculation, 
both in land and railroads. The banking system 
lacked uniformity and regulation. The result was a 
general expansion of currency and of credit facilities. 
Easy credit brought instability in commercial affairs 
and larger importations of foreign goods, for which 
this country could pay only by exporting specie. A 
tariff reduction intensified this development and 
helped to reduce the amount of specie to such a low 
point that in the fall of 1857 the supply was insufficient 
to meet the normal seasonal demands of the financial 
and commercial community. Nor can the general 
world economic situation be overlooked in searching 
for the causes of this economic crisis. All of these 
factors combined to bring about the panic of 1857. 
Inextricable in their relationships, the responsibility 
for the crisis cannot be placed upon any one of them, 
but must rest upon all of them together. 
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The panic started with the failure of the Chio Life 
Insurance and Trust Company on August 24, 1857. 
Within two months, the crisis became so serious that, 
with a few exceptions, most of the banks in the country 
suspended the payment of specie. Most business life 
was prostrated. 

The economic crisis in 1857 was felt throughout 
the country, but the effects were not similar in every 
section. In the northeast, most banks resumed the 
payment of specie by February, 1858. Business, 
however, did not recover so rapidly. In New York it 
was 1859, in New England 1860 before business re- 
vived; in other parts of the section recovery hardly 
put in an appearance at all during the three years fol- 
lowing the panic, Then the section was struck down 
by another panic of a different nature, largely polit- 
ical in origin, in 1860. 

The west was likewise prostrated by the panic. 
The situation was worse there than in the northeast, 
for the farmers of the region were saddled with size- 
able burdens of debt when the crisis struck. For the 
succeeding several years, prices of grain products 
remained low and the farmers were unable to pay 
those debts. The banks resumed specie payment by 
April or May, 1858. The west never fully recovered 
from the effects of the panic of 1857 before it, too, 
felt the blows of the politically-inspired financial 
pressure in 1860. 

The south offered a picture of distinct contrast. 
There, the panic produced less suffering and less de- 
rangement of economic life than in either of the other 
section. Recovery was much more rapid, The south- 
ern section of the country enjoyed two years of 
almost unexampled prosperity between the financial 
crises of 1857 and 1860. 

That there is concrete evidence of these distinctly 
sectional characteristics of the results stemming 
from the panic of 1857 is a significant conclusion of 
this study. 
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In the seventeenth century, historians generally 
agree, were expressed the most sweeping claims for 
the sovereignty of kings who maintained they ruled by 
divine right. Bishop Jacques Bénigne Bossuet was 
apparently one of the most ardent defenders of divine 
right monarchical absolutism. Bossuet wrote his 
most important works on political theory during the 
decade following 1670 while he was tutor to the Dau- 
phin, the eldest son of Louis XIV. It has been widely 
assumed that Louis XIV accepted and agreed whole- 
heartedly with Bossuet’s political ideas, and Louis 


XIV has been consistently and widely portrayed as 
the symbol and personification of divine right monar- 
chical absolutism. An opportunity to compare the 
two men’s views is offered by the existence of a set 
of memoirs written by or under the supervision of 
Louis XIV for the Dauphin. 

If the writings these two men prepared for the 
Dauphin are any indication of their political ideas, 
then the political theories of Louis XIV and Bishop 
Bossuet are certainly not identical in many respects. 
The ultimate objective of royal absolutism was, ac- 
cording to Bossuet, the greater glory of God. Polit- 
ical absolutism, the best type of which was monar- 
chical, was necessary so that man could live an 
orderly and fruitful Christian life in society with his 
fellow man; man should live in society because God 
created him to do so. To Louis, royal sovereignty 
was justified by reason of state; only the king, of all 
men, had no personal interests which were not the 
interests of the state, and no one else was so well 
qualified as he to judge precisely what the best inter- 
ests of the state were. To Bossuet, the king was to 
avoid abusing his authority because of the king’s per- 
sonal fear of God and God’s law. To Louis XIV, the 
ruler was to limit his own actions from his aware- 
ness that tyranny probably would adversely affect 
the welfare of the state. Bossuet was very much con- 
cerned with the nature of the universe, the nature of 
society, the relationship of political authority to the 
whole cosmos. Louis troubled himself very little 
with such abstract or philosophical problems; he 
maintained that royal absolutism was justified by any 
rational consideration of immediate, practical po- 
litical affairs. Neither Bishop Bossuet nor Louis XIV 
denied the superior position and ultimate sovereignty 
of God. To Bossuet, this omnipotence of God meant 
that church and state must work together with the 
common aim of aiding all men to achieve eternal sal- 
vation. Louis, however, manifested a tendency to 
view the clergy and the church as identical, and he 
was very critical of any clerical activity or privilege 
which could conceivably hinder the activity of the 
state. Far from agreeing with Bossuet’s views, Louis 
XIV advised his son in terms more consonant with 
the ideals of eighteenth century enlightened despotism 
than with the theories of divine right monarchical 
absolutism. of the seventeenth century. 
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The purpose of this paper is essentially to analyze 
the causes for a series of decisions undertaken within 
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the framework of choices between two front strate- 
gies on the part of all of the surviving Great Powers 
following the general clearing of the decks precipi- 
tated by the collapse of France in June 1940. These 
decisions, realized to a large extent by the period of 
the fruition of Winston Churchill’s strategy of war in 
January 1943, constituted the turning point of the Sec- 
ond World War. 

The first chapter of this work is primarily con- 
cerned with the decision of Adolf Hitler, following his 
conquest of the French Republic, to return to his 
original outlook and to attack the Soviet Union di- 
rectly, rather than to assault his old love, Great 
Britain, either directly across the English Channel, 
or indirectly through the Mediterranean. The partial 
disequilibrium forced upon the Nazi Fuehrer's basic 
intent on the one hand by his Italian partner's almost 
immediate military failures and on the other by her 
unilateral invasion of the Balkans is also discussed 
here. 

The second chapter covers the crystalization of 
what the author considers Hitler’s most inexcusable 
error, namely his abetting to some extent the Japa- 
nese decision to enter war with Britain and the United 
States in preference to attacking the Soviet Union in 
conjunction with the Third Reich, The causes for the 
Japanese decision to continue with their fatal stra- 
tegic emphasis upon the readily available and rich 
lands to their south instead of carrying through their 
policy of 1838-1939 of waging continental war against 
their nearby Russian enemy form the basic content of 
this chapter. 

Conversely, Chapter Three involves the basic 
American decision to place a potential war with the 
European Axis above undertaking an easier and more 
popular potentially private war with Japan, The lack 
of definition in this American stress upon the West as 
well as the influence of the opening stages of Winston 
Churchill’s Mediterranean strategy are examined for 
their effect upon the future course of Anglo-American 
decisions, 

The fourth chapter comprises the contrast be- 
tween Mr. Churchill’s concept of a Cross-Channel in- 
vasion and that envisaged by the United States Army 
and culminates in the formal Anglo-American deci- 
sion to attack Germany before any of the other Axis 
partners, Chapter Five shows the reversal of this 
basic Allied decision and describes the manner in 
which the British Prime Minister obtained instead the 
entry of his American Ally into a campaign against 
Italy. 

The sixth and concluding chapter outlines the na- 
ture of the triumph of Mr. Churchill’s concept of war, 
as well as postulating some of the consequences of 
this circumstance. In particular, there is stressed 
the counterpoint between a war conducted according 
to the tenets of Carl von Clausewitz and of the Gen- 
eral Staff of the United States Army, that is ofa 
long-range planned war of concentration against the 
chief force of the enemy, and that opportunistic type 
of war, perhaps exemplified by the British Prime 
Minister and unquestionably practiced by the leaders 
of the Axis. 
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This paper is a biographical study of Abel Parker 
Upshur, an aristocratic, slaveholding, states’ rights 
product of the Tidewater area of Virginia who may be 
considered a case-study in a type of political and so- 
cial thinking which contributed to the coming of the 
Civil War. Born in 1790 of one of the leading fami- 
lies of the Eastern Shore, he became, after brief col- 
lege experiences at Yale and Princeton, a prominent 
lawyer and judge in his native state. In 1829-30 he 
was a delegate to a convention in Richmond called to 
revise the state constitution of 1776, In his speeches 
he championed the cause of the slaveholder and mi- 
nority rule when the basis of representation and the 
extension of suffrage were debated. In so doing, 
Upshur typified the decline of the liberalism and hu- 
manitarianism of Thomas Jefferson and the ascend- 
ancy of the militant defense of Southern life and in- 
stitutions symbolized by John C., Calhoun, In his 
discussion of the theoretical foundations of govern- 
ment, Upshur categorically denied the tenets of the 
natural rights philosophy and the principle of equality 
enumciated in the Declaration of Independence, 

Between 1830 and 1841, Upshur supervised the 
family plantation, carried out the responsibilities of 
his judgeship, practiced law, and wrote numerous 
articles and reviews published either in pamphlet 
form or in such journals as the Southern Literary 
Messenger, His major writings dealt with three 
closely related subjects which, taken together, rep- 
resented his conception of the pattern of ante-bellum 
Southern civilization. His main concerns were with 
the rights of minorities in society, the nature of the 
Union, and the defense of slavery. His most elabo- 
rate publication, A Brief Enquiry into the True Na- 
ture and Character of our Federal Government (1840) 














was a closely reasoned endeavor to refute Justice Jo- 
seph Story’s nationalistic Commentaries on the Con- 
stitution of the United States. Upshur’s arguments 








for the continued sovereignty of the states under the 
Constitution presented the contentions of the partic- 
ularist or states’ rights school with unusual compre- 
hensiveness, cogency, and detail. Politically, Upshur 
was briefly a Democrat but after South Carolina’s 
nullification movement and President Jackson’s re- 
pudiation of it in 1832, he became a states’ rights 
Whig and a supporter of nullification who saw in the 
formation of a sectional states’ rights party one of 
the best methods of protecting Southern interests, 
Upshur became nationally prominent when ap- 
pointed by President Tyler as Secretary of the Navy 
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(1841-43) and Secretary of State (1843-44) to succeed 
Daniel Webster. As Secretary of the Navy he was in- 
strumental in developing a long-rage program of 
coastwise and oceanward expansion for both commer- 
cial and strategic purposes and was especially con- 
cerned about the protection of growing American in- 
terests in the Pacific. He was possibly the first 
American to develop the concept of modern naval 
ratios. He also pressed for advances in naval tech- 
nology, particularly in the matter of steam-propelled 
iron vessels, It was under Upshur’s direction that 
significant administrative reforms were effected and 
that a system of separate naval bureaus was estab- 
lished. 

Upshur believed implicitly in the necessity of an- 
nexing Texas to the United States. As Tyler’s Sec- 
retary of State for the brief period before his acci- 
dental death on board the steam warship Princeton in 
February 1844, Upshur devoted most of his efforts to 
consummating that measure. Always sensitive to 
what he considered the minority position of the South 
and the threat to its security by Northern majorities 
abetted by anti-slavery enthusiasts both there and in 
England, Upshur saw in the annexation of Texas a 
means of bolstering up the sagging South and preserv- 
ing Southern institutions. 

Upshur represented one distinctive line of Ameri- 
can political theory important for an understanding of 
the causes of the Civil War. There is an interesting 
correlation between the institution of slavery and ad- 
herence to states’ rights. Upshur merged these two 
elements by upholding states’ rights and slavery as 
emanations from property. Considering the major 
function of government to be the preservation of 
property, Upshur argued that its protection was 
better assured by the states than by the federal gov- 
ernment. He contended that the Union was a federa- 
tive compact of sovereign states rather than a con- 
solidated or national creation, thus offering to the 
states a constitutional justification for secession 
from the Union in 1860-61, 
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American attempts to establish cooperative asso- 
ciations among farmers and urban workers had gone 
on for more than a century before 1900 when there 
were none operating in New York City. Early in the 
twentieth century three pioneers of consumers coop- 
eration appeared on the New York scene — Albert 
Sonnichsen, William Kraus, and Dr. James Warbasse; 


their careers and the first cooperative groups in- 
spired, in part, by them are surveyed in the early 
chapters of this history (II-VI), which tell of the 
Wocld War I boom in cooperative activity, the post- 
war collapse, and the marked decline in cooperative 
interest during the nineteen-twenties. 

The attempts of three labor groups to adapt coop- 
eration to their needs are related in chapter seven. 
Bakeries, a grocery business, and cooperative apart- 
ment houses were set up by needle-trade workers in 
Brooklyn, Harlem, and the Bronx, and by Finnish 
workers in Bay Ridge. 

Consumers Cooperative Services was established 
under the leadership of Mary Arnold, as related in 
chapters seven and eight. With the support of a group 
of loyal enthusiasts, Miss Arnold built up a chain of 
consumer-owned cafeterias and used its earnings in 
vain attempts to extend the cooperative principle to 
the laundry business and to housing. 

Chapters nine and ten deal with the effect of the 
economic depression in the ’thirties upon cooperative 
activity, and with the reactions of private business 
and its efforts to understand and, sometimes, to fight 
cooperatives. 

The Morningside Cooperative Society near Co- 
lumbia University is described in chapter eleven as 
the only example of a depression-motivated co-op to 
achieve success in New York. Next is a case study 
of an unsuccessful cooperative originating in the 
same period, Flatbush Consumers Cooperative of 
Brooklyn. 

Consumers Cooperative Services survived the 
depression and union organization of its workers, 
and its progress under new leadership is surveyed 
in chapter thirteen. The organization’s unsuccessful 
attempt to establish a chain of retail grocery stores 
during the post-World War II period forced a drastic 
reorganization of CCS which seemed successful as 
the organization entered its thirty-third year in 1952. 

Other cooperative developments in New York and 
the nation are discussed in chapter fourteen, demon- 
strating that the post-war period was a difficult time 
for consumers cooperatives. The final chapter dis- 
cusses the future in terms of the democratic prin- 
ciples and practices emphasized by many leaders as 
the goal of retail consumers cooperation. The failure 
of the cooperatives to expand in New York City is 
partly explained by the conclusion that few New 
Yorkers drawn into consumer cooperative organiza- 
tions have demonstrated a readiness to accept the 
individual responsibilities and intense faith in de- 
mocracy demanded by the leadership of the movement. 
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University of Michigan, 1953 


The purpose of this study is to describe and ex- 
plain the origin and growth prior to 1901 of the move- 
ment for the conservation of natural resources in the 
United States. It was during the period from 1607 to 
1901 that Americans began to cooperate with each 
other in an attempt to preserve the nations’ timber, 
wildlife, soil, minerals, water, and scenic areas. The 
efforts to conserve each of these resources have been 
described in separate chapters in order to depict the 
various phases of the conservation movement during 
its formative years. 

The study has been made with the use of published 
materials. The records of the daily proceedings of 
the Continental Congress and of the Congress of the 
United States have been utilized, as well as the ac- 
counts of meetings of local and national conservation 
organizations, collections of state and federal laws, 
and reports of state and federal agencies and depart- 
ments. Use has also been made of memoirs, collec- 
tions of essays, magazine articles, and books written 
by persons who lived during the period from 1607 to 
1901. 

The results indicate that during this era many ef- 
forts were made on a local, state, and national level 
to conserve the natural resources of this country. 
Moreover, this activity occurred not merely during 
the years immediately preceding the beginning of the 
twentieth century, but also during colonial times, and 
gradually grew in scope as the years passed. 

However, the movement to conserve the natural 
resources of the United States did not really gain 
momentum until after the Civil War. Not until then 
did very many people realize that these resources 
were rapidly being depleted, a fact made plain by 
many books and magazine articles. Aware of this 
state o: affairs at last, many persons during the pe- 
riod 1865 to 1901 began to demand that the state leg- 
islatures and Congress enact legislation to conserve 
the nation’s timber, wildlife, and other resources, 
and also provide agencies for enforcing these stat- 
utes. As a result of these demands, forestry, irriga- 
tion, drainage, and fish and game commissions were 
created by many states, some of which also passed 
laws to prevent water pollution and the seepage of gas 
and oil from abandoned wells. During this post-Civil 
War era Congress yielded to public pressure and 
established fish, forest, and bird protection agencies, 
created national parks and forest reserves, and en- 
acted statutes designed to aid the states in reclaim- 
ing the arid public lands. Consequently by 1901 much 
had been accomplished on a state and national level 
by the movement to conserve the natural resources 
of the United States. 
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Society and Solitude is concerned with the experi- 
ences and opinions of a number of nineteenth-century 
Americans who were resident for varying periods of 
time in England. Its sources are the accounts of 
England written by such Americans. The title is bor- 
rowed from Emerson’s essay of the same name, and 
states the theme of isolation which runs throughout 
the book, This isolation, famous in American history 
though not always dominant, had its parallel in a per- 
sonal solitude which was said by Toqueville to be 
characteristic of men living in a democratic society. 
Society and Solitude traces that solitude in the lives 
of Americans who discovered the denser, tighter at- 
mosphere of the English, not so much in terms of 
what the contrast taught Americans about England, 
but in terms of what it taught them about themselves, 
The resulting lessons in history, society, and culture 
form a commentary on the American democracy and 
certain of the men it made. 

The period covered is roughly from 1820 to the 
1880’s. The treatment is rather more topical than 
historical, though every effort has been made to avoid 
analogies made doubtful by widely separated decades. 
Particular emphasis is laid on Emerson, Hawthorne, 
Henry Adams, and Henry James; there is somewhat 
slighter consideration of Irving, Fenimore Cooper, 
Charles Sumner, Margaret Fuller, Melville, Lowell, 
and Mark Twain; and a number of minor reporters 
contribute to a more generalized picture. No partic- 
ular claim of representation is made. Except for 
certain of the minor characters, no claim is made to 
new research, only published books having been used 
all of which are readily accessible in any sizable li- 
brary. The novels of Melville, Cooper, Hawthorne, 
and Henry James relevant to the subject have been 
considered on a par with more conventional journals, 
letters, and books of travel. The bibliography lists 
prior writings about Americans in England as well 
as a selection of sources, 
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The recovery of fugitive servants and slaves was 
attended by difficulties from the beginning of settle- 
ment in America. In the Federal Period, constitutional 
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and statutory remedies were available to an owner 
whose slave had escaped, but as agitation against 
slavery increased in Northern states, there was 
heightened opposition to the national Fugitive Slave 
Law. This hostility found expression in state per- 
sonal liberty laws which hampered the recovery of 
slaves by providing trial by jury and other protective 
and delaying procedures. 

In 1842, in the case of Prigg v. Pennsylvania, the 
United States Supreme Court, speaking through Jus- 
tice Joseph Story, struck down these laws and as- 
serted that the federal government had exclusive 
power to legislate respecting fugitive slaves. Story’s 
opinion allowed states to decline to enforce national 
law, and when free states withdrew their support of 
the fugitive slave statute slaveholding states de- 
manded stronger federal legislation. A supplemental 
statute was enacted in 1850. 

Story’s theory in the Prigg case and in his work 
on conflicts postulated the independence of states in 
determining the status of persons within their own 
territory. This theory, which followed the decision 
of Lord Mansfield in Somerset’s case, was itself the 
foundation of the opinion of Chief Justice Lemuel Shaw 
in Commonwealth v. Aves, a judicial precedent which 
gained wide acceptance in free states. Slaveholding 
states held the view that slaves were chattels and 
that international law, which was given enforcement 
through the common law of each state, required rec- 
ognition of this species of property, including the 
right of transit through free states. TheSouthern po- 
sition had weighty precedent in its support, but by the 
nineteenth century slavery had disappeared from so 
many jurisdictions that free states held that slaves 
had lost the character of property cognizable as such 
by all nations. Free states generally felt compelled 
to acknowledge that the Constitution of the United 
States required the rendition of fugitive slaves, but 
they maintained that it did not require recognition 
of transit rights. 
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ROMANCE CLARIODUS 
(Publication No. 5019) 
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The purpose of this edition is to make available to 
scholars and linguists a Middle Scottish metrical ro- 
mance of some importance to both classes of readers. 
The romance, until the present edition was completed, 
existed in a unique manuscript, MS. Adv. 19.2.5 of 
the National Library of Scotland; and in a rare and 
inadequate printed edition, that of David Irving, 


Since the federal government was the enforcing 
power in the recovery of slaves, whatever resistance 
was offered to the execution of the Fugitive Slave Law 
was made against the United States and persons acting 
under their authority. Sometimes resistance was in 
the form of a state’s legal process, generally the writ 
of habeas corpus, which sought to take a runaway slave 
out of custody under the Fugitive Slave Law, or in 
other ways to delay or prevent recapture. However, 
the supremacy of the United States Constitution and 
national laws gave the Fugitive Slave Law precedence 
over a state process commenced after jurisdiction had 
once attached under the federal statute. Occasionally 
there was a forcible act of nullification by individual 
persons. Resistance of this kind was sometimes 
sought to be justified on account of the law’s supposed 
unconstitutionality. Of many arguments supporting 
this position, the variation in the fee paid to the com- 
missioner depending upon whether he did or did not 
issue a certificate of removal of the alleged slave, 
seems to furnish the strongest basis for considering 
the Fugitive Slave Law unconstitutional. 

The combination of causes of the Civil War was so 
great that it cannot be said that the law of 1850 itself, 
or Story’s opinion in the Prigg case which in part led 
to the enactment of that statute, brought the conflict 
directly. However, it is indisputable that the North’s 
antagonism to slavery and to the law of 1850, and 
Southern resentment at Northern States Rightism and 
nullification, played a part in bringing the crisis which 
resulted in war. After the election of 1860, Northern 
hostility to the federal government came to an end, 
and the doctrines of States’ Rights and nullification 
were maintained exclusively in the South. 
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published by the Maitland Club in 1830. The length 
of Clariodus is 11,801 lines. 

The editorial practicse adopted has been on the 
whole conservative. Few emendations have been 
made, and there has been no attempt to reconstruct 
illegible passages or to rectify rimes and meter. 

The apparatus critious includes: textual notes, ex- 
planatory notes, a glossary, an index of persons, and 
an index of places. No study of the language is in- 
Cluded, and the judgements as to date and authorship 
are, as they must be, tentative and unspecific. The 
author can be identified only as a Scotsman writing 
in the literary dialect of Central Scotland. The date 
is circa 1515. 

A generic description of the romance, a brief study 
of its historical place and significance, and an estimate 
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of its literary value are included in the Introduction. 
Generically, Clariodus is a late or decadent romance, 
Its source is one of the six manuscripts or four early 
prints of the French prose roman de chevalerie, 
Clériadus et Méliadice. The historical interest of 
Clariodus is considerable, since it reverses the chief 
trend of romance during the 15th century: being 
transformed from prose to verse rather than from 
verse to prose. The aim of the historical study in 
the Introduction is to show how and why such a reac- 
tionary phenomenon occurred in Scotland in the early 
16th century. The chief factors were the personal 
ideals and force of King James IV, combined with the 
survival of feudalism and the absence of a self-con- 
scious middle class, All these factors retarded the 
development of a Scottish vernacular prose, and en- 
couraged an orientation toward the Middle Ages in- 
stead of the Renaissance. The literary or artistic 
value of Clariodus is inconsiderable, and the critical 
section of the Introduction is chiefly concerned with 
showing how the poet used, with some taste and skill, 
three separate poetic styles: the narrative couplet, 
the alliterative line, and the “aureate diction” so 
characteristic of his age. The last two of these are 
typically Scottish, and they represent, apart from the 
language itself, the only genuinely Scottish qualities 
of the romance. 
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CHANGING CONCEPTIONS OF GOD 
IN COLONIAL NEW ENGLAND 


(Publication No, 4992) 


Lewis Smith, Ph.D. 
State University of Iowa, 1953 


This thesis deals with the genesis of the concep- 
tion of God in the Reformed Church of Colonial New 
England, It traces the most important changes in the 
New Englander’s attitude towards his God during the 
seventeenth and early eighteenth centuries, An anal- 
ysis is made of certain fairly well defined concep- 
tions of the deity that at one time or another had a 
wide appeal to him. The thesis attempts to show the 
relationship of each of these concepts to its social 
and cultural context, 

Chapter one deals with the Covenant conception 
of God. The Puritans who settled New England be- 
lieved in a modified form of Reformed theology — 
Covenant or Federal theology. In the Covenant no- 
tion of the deity unlimited sovereignty was replaced 
by legal relationships. God was viewed primarily as 
a lawgiver, as a constitutional ruler conscious of his 
own obligations to his subjects. 

Chapter two analyzes the later Puritan belief in 
a God who exercised extraordinary, or terrible, 
providences upon New England, As the seventeenth 
century waned the law-abiding God of the Covenant 
assumed less importance in New England thought. 


To a considerable extent he was replaced by a deity 
who contravened at will his own established order of 
things. God Lecame linked with a popular supernatu- 
ralism, with deeds of ghosts, witches, and demons, 
Emphasis was placed on his part in unloosening vio- 
lent forces of nature such as earthquakes and storms. 
The God of terrible providences reflected the break- 
down of the theocratic social structure of early New 
England, 

The notion of a deity who disrupts at will the in- 
violable tissue of nature deviated basically from 
Puritan habits of thought. As a result, the idea of 
God as exercising extraordinary providences soon 
lost its appeal in New England. The traditional Puri- 
tan concept of God as rational and orderly was rein- 
forced towards the beginning of the eighteenth cen- 
tury by new discoveries in science and in the natural 
world. To some extent the concept of God became 
colored by deist reasoning. In chapter three the in- 
fluence of the “new science” upon the New England 
Puritans’ idea of God is traced. 

Chapter four describes the apocalyptic version of 
God that appeared among the poorer classes of New 
England during the Great Awakening. The misery of 
the poor and the dispossessed of the period — tenant 
farmer, city worker, Indian, and Negro slave — was 
expressed in visions of God as about to destroy the 
wicked in New England and to establish his Kingdom 
of Heaven there. 
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GLOSARIO DEL ARGOT COSTARRICENSE 
(Publication No. 5107) 


Francisco Villegas, Ph.D. 
University of Michigan, 1953 


Although there are many valuable studies of slang 
in other important European languages, notably in 
English and in French, there are few such studies in 
Spanish. This glossary of Costa Rican Spanish slang 
was compiled because of the inadequacy of Spanish 
materials in the field of popular language. 

The glossary was compiled by: (1) selecting from 
Costa Rican popular novels those words and expres- 
sions which seemed to the compiler to be slang: (2) 
adding words and expressions which were not found 
in the novels but which were recalled to the compiler 
by those found in the books read; (3) interviewing 
Costa Rican students living in Ann Arbor or the vi- 
cinity and getting their opinion as to whether the 
word or the expression in question was slang and 
commonly used at the present time; (4) adding other 
words and expressions contributed by these students, 
even though these words and expressions did not ap- 
pear in the novels and were unknown to the compiler; 
and (5) comparing all these words and expressions 
with those found in other works dealing with the 
Spanish of Costa Rica. 

Each example in the glossary is followed by a 
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reference to the novel in which the expression or 
word occurred, or by the initial letter of the name of 
the student interviewed. Where no such indication 
appears the word or expression is the compiler’s 
contribution, corroborated, however, by the students 
interviewed, 

After the material had been compiled it was com- 
pared with certain other works of the same nature: 
(1) Diccionario del argot espafiol by Luis Besses; (2) 
A Vocabulary of American Spanish Based on Glos- 
saries Appended to Literary Works, a doctoral thesis 
by Ella N. Cowles; and (3) El habla rural de San Luis 
by Berta Elena Vidal de Battini. The results of these 
comparisons revealed that many words and expres- 
sions of Costa Rican slang are also used in other 
parts of the American continent, and many also in 
Spain, though to a less extent. 

The glossary was also compared with the follow- 
ing dictionaries: (1) Diccionario de la lengua es- 
panola by the Real Academia Espafiola; and (2) Dic- 
cionario de americanismos by Augusto Malaret, 
These comparisons showed that many words and ex- 
pressions of Costa Rican slang gathered for this 
study have already been listed in the dictionaires, 
and when that is the case a reference to one of these 
dictionaries follows the example in the glossary, 
When a word or expression in presentday use in 
Costa Rica given by Gagini (Diccionario de costar- 
riquefiismos) or by Salesiano (Vocabulario de pala- 
bras-modismos y refranes ticos) did not appear 
among the materials collected from recent novels or 
orally in our investigations, these words and expres- 
sions were added to the glossary. In addition, the 
glossary contains many other expressions which are 
omitted entirely from the dictionaries by reason of 
the fact that they are slang forms. 

The intention of the compiler is that his work may 
be a contribution to the great Spanish dictionary 
which, it is hoped, will eventually appear. 
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LANGUAGE AND LITERATURE, 
CLASSICAL 


DIALOGUE TECHNIQUE IN MENANDER 
(Publication No. 5079) 


George Feit Osmun, Ph.D. 
University of Michigan, 1953 


The purpose of this thesis is to examine the frag- 
ments of Menander’s plays and to determine the 
means by which he constructs his dialogue, to inves- 
tigate the devices he uses in creating his peculiar 
style, and to evaluate his skill in dialogue technique 
in comparison with that of other Greek and Roman 


poets. 


The thesis is divided into fifteen sections. The 
first deals with the construction of the monologue. 
The internal structure of the monologue in Menander 
is examined and the conclusion is reached that 
although Menander’s monologues show some rhetori- 
cal influences they are much freer in form than those 
of any other dramatist before him. Also, by means 
of direct quotation Menander endeavors to make his 
monologues less stilted and to approximate actual 
dialogue even in these expository passages. Through 
the medium of quotation he vividly brings before the 
audience scenes and personages which would other- 
wise only be reported. 

The next two sections deal with question-and-ans- 
wer technique. The functions of the counter-question 
and of the ignored question are discussed and illus- 
trated by passages from the plays. That Menander 
recognized the utility of questions as a part of his 
artistic technique is proved by Epitrespontes 205 
where he makes a character address a totally un- 
necessary question to a persona muta. 

In the section on parentheses nineteen examples 
are discussed and it is shown that Menander em- 
ployed the parenthesis (1) for colloquial effect and 
(2) to supply information necessary to the plot or the 
stage setting. 

Menander used the aside (1) to comment on the 
stage action, (2) to interject humorous remarks, and 
(3) to reveal the emotional state or hidden thoughts 
of the speaker. 

Interruptions are considered under three headings: 
(1) aposiopesis, (2) self-interruption, and (3) inter- 
ruption by a second speaker, The last class is itself 
divided into three groups: (a) to add comments and 
questions, (b) to voice an objection, and (c) to stop 
the speaker. 

Intralinear changes of speaker are next investi- 
gated and it is shown that Menander is strongly dis- 
posed to change of speaker within the verse, 

The terms of address in the plays including the 
fragments are listed in tabular form, They are ap- 
propriate to the characters who use them and con- 
firm the comparative equality and informality that 
exists among the characters of the nea, 

In the following section examples of the “leading 
word” device are listed according to usage. 

Extended stichomythia is found at least once as 
is shown by the recognition scene in the Periceiro- 
mene (338-397) which is reminiscent in style of 














similar scenes in Euripides. 

Menander makes frequent use of quotations from 
tragedy, sententiae, and tragic diction. The most 
notable quotations are discussed and it is shown that 
they are used not for literary but for humorous ef- 
fect arising (1) from the situation, (2) from the social 
station or character of the speaker, or (3) from the 
satiric allusion to, or parody of, a more serious 
work, Tragic diction, on the contrary, is used to 
heighten the pathetic tone of a speech. 

The resulting sections deal briefly with exhorta- 
tions and commands, address to the audience, apos- 
trophe, personification, and miscellaneous details of 
style. 

The conclusion is drawn that Menander’s style of 
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writing dialogue is freer and more natural than that 
of any other writer we know before him. His dialogue 
is brisk, flexible and intricate — suitable both to the 
character and to the situation, 
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LANGUAGE AND LITERATURE, MODERN 


THE DEVELOPMENT OF JOHN GALSWORTHY 
AS A SOCIAL DRAMATIST 


(Publication No. 5000) 


Victor Earl Amend, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to define the contri- 
butions of John Galsworthy as a writer of social 
dramas; to analyze the ideas and the form of his 
plays; and to draw conclusions from the analysis of 
his practice concerning the technique of the genre in 
which he worked. Attention is given throughout the 
study to the playwright’s methods of presenting so- 
cially significant ideas in a dramatic medium. 

Part I of the study provides a background for the 
consideration of Galsworthy’s social drama. First, 
a brief survey of the drama of ideas as it developed 
in England during the latter part of the nineteenth 
century and in the first decade of the twentieth, when 
Galsworthy wrote his earliest plays, shows that 
Scribe and his school provided the basic form; and 
that Ibsen, more than any other playwright, provided 
the significant ideas, Attention is then given to the 
form and ideas found in plays of leading English ex- 
ponents of this type of drama. Next follows a sum- 
mary statement concerning the contemporary inter- 
est in social problems. A second chapter, devoted to 
an account of Galsworthy’s active interest in social 
problems and to a statement concerning the princi- 
ples of the drama to which he adhered, leads to the 
conclusions that his basic belief in moderation and 
proportion controlled his treatment both of social 
problems and of social ideas in his plays, and that 
his dramatic principles are primarily Aristotelean. 

Part II presents a study of Galsworthy’s develop- 
ment through an analysis of his full-length plays, 
which are divided, in approximate chronological 
order, into three groups according to the approach 
made to the central idea in each play: (1) his criti- 
cism of specific social institutions, (2) his criticism 
of the social body and social custom in general, and 
(3) his criticism of the age which, by failing to pre- 
serve the aristocracy of spirit, was violating the 
sanctity of the individual, He sought throughout his 
career to write dramas which presented, without 
propagandizing, ideas of social import: the double 
application of the law, capital-labor disputes, the 
need for prison reform, women’s emancipation. In 


form, he began by using the structure of the well- 
made play, but in subsequent plays he modified and 
refined this structure by eliminating mechanical de- 
vices and by substituting for them the utmost realism. 
In conclusion, it is shown that Galsworthy, with 
certain contemporaries, helped to bring back signifi- 
cant ideas to the English drama. His: development 
proceeds from a criticism of political and social in- 
stitutions through a criticism of society and social 
custom in general, and finally to his criticism of an 
age increasingly demanding conformity at the ex- 
pense of indiviaualism. An analysis of his practice 
indicates that he characteristically used a form which 
best conveyed his ideas: the modified well-made play 
and the episodic or loosely-knit narratives which 
rely upon accumulation of evidence to support the 
theme. Galsworthy demonstrated that social drama 
could be made effective on the stage and present valid 
social arguments when written realistically, without 
propagandizing, and in a way that examines both sides 
of a question equally and with objectivity. 
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JOHN MILTON’S MASQUE: 
AN HISTORICAL AND CRITICAL 
STUDY OF COMUS 


(Publication No. 5126) 


James Alden Arnold, Ph.D. 
Princeton University, 1951 





Although Milton called Comus “A Mask,” his title 
has not enjoyed the confidence of later critics, com- 
mentators, and scholars. Yet Comus is at least 
more a masque than it is anything else, and the ap- 
propriate place to begin a study of it is in the masque 
tradition of which it is a part. 

Comus is not a typical masque, however, and its 
full meaning cannot be apprehended only in terms of 
the classical philosophy upon which Milton’s masque, 
like many of Jonson’s, obviously depends for its sur- 
face meaning. Throughout his masque Milton has 
enriched the meaning on the natural or philosophical 
level with allusions to religious ideas which give his 
masque a higher meaning. 

The first four chapters of this study are concerned 
primarily with the relationship of Comus to 
masque tradition. Chapter I summarizes critical 
opinion about the form of Comus and shows the var- 
ious ways in which Renaissance writers, including 
Milton himself, used the term masque. It finds ade- 
quate sources of masque knowledge available to Mil- 
ton. After setting forth the formal elements of the 
typical masque as a standard for comparison, it 
concludes that Comus owes many of its formal ele- 
ments and much of its spirit to the masque tradition. 

Chapter II investigates the inception of Milton’s 
masque. The occasion was not merely a Michaelmas 
festivity for the Lord President and his family and 


























386 LANGUAGE AND LITERATURE 





friends, but 2lso a celebration of his first taking an 
active part in the affairs of the Council in the 
Marches. A secondary motive was to display the tal- 
ents and virtue of three of his children, which also 
would redound to his own credit. Milton must have 
received his commission as librettist through Henry 
Lawes, a professional court musician with previous 
experience in the production of court masques, In 
carrying out that commission Milton took into account 
certain special circumstances of the Ludlow produc- 
tion, which conditioned the form and content of his 
masque, 

Chapter III examines the evidence for the staging 
of Milton’s masque. The Bridgewater manuscript is 
not a final stage copy but a partial redaction for the 
stage, which must have been superseded by a more 
definite and detailed version, Although it is impos- 
sible to know exactly how Milton’s masque was staged 
at Ludlow, Milton as librettist provided Lawes as 
producer with ample opportunities for interesting 
sets and machinery, striking lighting effects, colorful 
costumes, and lovely music, 

In Chapter IV the dances of Milton’s masque are 
compared with the dances in court masques, not only 
as to number, nature, and arrangement, but also as to 
significance. In connection with the problem of the 
absence of a body of masquers in Milton’s masque, 
the function and significance of Sabrina and her 
nymphs are considered, The children are the main 
masquers, however, and their modest and graceful 
dances, in contrast with the wanton antic of Comus’ 
rout, symbolize the superiority of virtue over vice, 
which is the general theme of all important masques. 

In the last three chapters the emphasis shifts 
from form to meaning. In Chapter V the Attendant 
Spirit is found to perform a function similar to that 
of the presenter in the typical court masque, and his 
nature is found to be based on a kind of Neoplatonic 
mythology. His words, however, are pregnant with 
religious as well as philosophical meanings, 

In Chapter VI Comus, the antimasque presenter, 
is found to be related as enchanter to the enchanters 
of romances . His parentage emphasizes the relation- 
ship between indulgence in food and drink, and lust, 
As a kind of epicurean he is unable to understand not 
only the Lady’s doctrine of temperance, which is both 
classical and Christian, but still less her religious 
doctrine of virginity. 

Chapter VII points out that although the theme of 
Milton’s masque is more highly serious than the 
themes of most court masques, still the best masque 
writers, especially Jonson, took their moral respon- 
sibilities seriously, and most masques had some sort 
of moral theme, Milton could allow himseli to deal 
with the theme of virgin chastity, which was not pop- 
ular at the courts of the married James I and Charles 
I, although it had been at Elizabeth’s, because his 
principal performers were mere children, This 
theme, which has its roots in Christian doctrine, as 
well as in Milton’s personal ethic at the time, is su- 
perior in Milton’s masque to the more general theme 
of virtue as temperance and its superiority to vice. 
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RESIGNATION AND LIBERATION 
IN THE NOVELS OF CHARLES-LOUIS PHILIPPE 


(Publication No, 5128) 


Gene Joseph Barberet, Ph.D. 
Princeton University, 1952 


For many critics, Charles-Louis Philippe and his 
characters are resigned, sentimental individuals who 
weep over the poor and the oppressed, Critics invar- 
iably mention his best-known novel, Bubu de Montpar- 
nasse, and the vain attempts to regenerate the pros- 








titute, as confirmation of their viewpoint, and his 
other works are frequently neglected. This thesis is 
an investigation of the source and evolution of his 
ideas on resignation and liberation as observed in his 
novels and his personal non-fictional writings. 

Born among the poor, he shared their feelings of 
insecurity, inferiority and resignation, A failure in 
the initial field that he had chosen, he was also ill- 
prepared for a career in literature. Considering 
himself essentially weak and overwhelmed with inner 
conflicts, his brief life was a struggle to find some 
inner equilibrium or fortification, to preserve his 
individuality, and to affirm his place among men. His 
work is largely autobiographical and, since he was 
always conscious of his class, his personal struggle, 
as revealed through his characters, represents the 
struggle of the poor for justice, freedom and 
happiness, 

His early works reflect his first disillusionment. 
His characters find reality repugnant and seek to 
escape it by retiring within themselves.and their own 
dream worlds. In La Mére et l’Enfant, his sympathy 
for the poor, heightened by his readings in Michelet, 
was apparent in his depiction of them as primitives, 
superior to the civilized classes by their intuition 
and inherent vitality, but submissive and resigned 
through ignorance. The injustices that he had suf- 
fered as a youth, however, became the injustices of 
his class, and the novel ends on a cry of revolt an- 
nouncing his social phase in Bubu de Montparnasse. 
Here humanity, is divided into the weak and the strong, 
and happiness is attainable only for the latter. Critics 
usually refer to the glorification of strength and the 
active man as Nietzschean in origin, but it can be 
proved that Philippe had not read Nietzsche prior to 
the date of completion of this novel. More likely, he 
re-oriented his thinking by himself. This phase of 
his thinking was exaggerated to the point of anarchy, 
and he claimed that only the strong achieved complete 
liberty and self-realization. Virtue, he concluded, 
had no meaning unless applied with force. Therefore, 
pity and Tolstoyan sympathy for the poor could neither 
regenerate the individual nor reform society. 

In Le Pére Perdrix he showed the detrimental ef- 
fects of enforced passivity on the worker and con- 
demned a society which forced a moral compromise 














LANGUAGE AND LITERATURE 387 





on those who sought to survive. In Marie Donadieu he 
realized that it was more important to salvage him- 
self through selfmastery than to submerge his indi- 
viduality in accepting the responsibility for all the 
oppressed, Defining “le pauvre” as the weak person 
who persisted in maintaining the naive ideal that all 
men were good, he learned to accept the existence of 
evil in others, and ceased showing his former inef- 
fective indulgence and pity for their faults. He found 
that solitude was fortifying and that happiness was a 
trade to be mastered through effort and practice. The 
whole emphasis was shifted from the problem of so- 
ciety to that of the individual. 

Croquignole is a criticism of an exaggerated en- 
thusiasm for life as incorporated in the hero, as well 
as of the excessive defeatism of Claude Buy, a victim 
of his ancestry of poverty. Only Félicien Teyssédre, 
handicapped by illness, weakness and infirmity, at- 
tains the happy medium of moderate enthusiasm and 
the inner stability that he derives from his work, his 
family and the effort to justify his existence. 

In his unfinished novel, Charles Blanchard, Phi- 
lippe explored the origins of the resignation of the 
hero and his eventual liberation through work. Per- 
ceiving the greatness of his own father, Philippe re- 
alized that the worker who plied his modest trade 
was the active man. Work was more important than 
revolt or pity, and a man’s introduction to work 
marked his emancipation. Charles Blanchard is 
cured of his inherited defeatism and apathy by the 
energetic example of his uncle, the shoemaker, The 
worker is depicted as a god who dominates matter, 
who makes progress possible and who fashions life 
to his own liking much as he fashions the finished 
product from the raw material. 

Work brought peace and equilibrium; therefore, 
men had to labor for their salvation. If work meant 
progress, it would also lead to eventual liberation. 
This was the phase in the evolution of Philippe’s 
thought which he had reached by the time of his pre- 
mature death, 
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THE ROLE OF IGNACIO MANUEL ALTAMIRANO 
IN EL RENACIMIENTO 





(Publication No. 5223) 
Thelma Ruth Carrell, Ph.D. 
University of Illinois, 1953 


In the investigation an attempt is made to study as 
comprehensively as possible the Mexican literary pe- 


riodical published in 1869 and the role which Altami- . 


rano had in its publication. El Renacimiento is of 
particular interest in that as its name implies, it was 
instrumental in bringing about a rebirth of letters in 
Mexico after a half century of political upheaval, dur- 
ing which time belles lettres had necessarily been 
neglected. Appearing at a crucial time, it represents 








the convergence of two literary as well as two histor- 
ical periods; initiating an era of literary activity 
greater than at any previous period, it figures among 
the most important revistas in Mexican literary his- 
tory and is perhaps the most representatively Mexi- 
can among those of the nineteenth century, 

An attempt is made to indicate the extent to which 
Altamirano was responsible for the organization and 
inspiration of the literary veladas in 1868, of which 
El Renacimiento was an outgrowth, as well as the ex- 
tent to which he was able to encourage and train 
writers of the next generation and to provide a meet- 
ing ground where writers of different ages and atti- 
tudes could unite in a common interest. The part 
which he, as intellectual leader of his day, had in the 
founding and promotion of El Renacimiento and in the 
formation and maintenance of its editorial policies is 
indicated. His meticulous planning is apparent in the 
care with which he chose his staff, a heterogeneous 
group representing a true cross-section of the liter- 
ary talent of the day. As a nationalist editor, he ad- 
vocated intellectual independence and the formation 
of a national literature. His sense of proportion ex- 
tends to the maintenance of a balanced distribution of 
literary genres as well as balanced representation 
from different groups of writers. The extent to which 
romanticism pervades the periodical is noted not only 
in the original contributions but also in the choice of 
selections for translation and the interest manifested 
in history, antiquity and ruins, in landscapes, and in 
philological studies. In considering Altamirano’s 
role as censor, one finds strict adherence to his non- 
partisan policy in accepting contributions and a re- 
fusal to print articles of a controversial nature. His 
choice is conditioned by his theory of criticism, with 
every advantage given to beginning writers and women 
contributors. All ideas, whether skeptical or of a 
religious nature, are accepted for publication. 

Altamirano’s contributions present a cross-section 
of his literary production, including poetry, short 
story, novel, biography, translations, criticism, the- 
atrical review, and weekly chronicle. The “Crénica 
de la semana,” with their journalistic innovations, are 
treated most extensively because they have never 
been analyzed by other investigators. They are con- 
sidered from the standpoint of their documentary 
value and as a synthesis of life and thought in Mexico. 
Since a number of Altamirano’s ideas for reform have 
come into at least partial fruition during the twentieth 
century, he can be seen as a thinker in advance of his 
time: a propagandist and a man whose ideas extend 
beyond the acknowledged influence on young writers, 
to the political and social development of the country. 
The keynote of benevolence, progress, national pride, 
and morality permeates all of his work as does his 
emphasis on lo util en lo dulce. 
~~ An evolution of attitude toward El Renacimiento is 
noted during the eighty years since its publication, with 
criticism contemporary with it characterized by bitter 
personal attacks, whereas modern investigators con- 
sider it a valuable document for studying Mexican lit- 
erature. Besides recording the literary advances of 
the period involved, its most far-reaching value con- 
sists in recreating of literary interest and in the for- 
mation of future writers. 
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Since the nature of the investigation required that 
the majority of sources utilized consist of periodical 
publication, all available literary revistas of the 
nineteenth century were examined in the Hemerotecas 
of Mexico for a general view of the journalistic situa- 
tion in Mexico; also the dailies and weeklies contem- 
porary with El Renacimiento to note the reaction 
among them to the attempts Altamirano was making 
in the restoration of Mexican letters, 
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THE MAKING OF AN AMERICAN TRAGEDY 
(Publication No, 5017) 


John F. Castle, Ph.D. 
University of Michigan, 1953 





The purpose of this study is to lessen some of the 
existing uncertainty concerning Theodore Dreiser’s 
use of the factual method usually associated with nat- 
uralistic fiction. The discussion, based largely upon 
An American Tragedy, attempts to show precisely 
the nature and amount of Dreiser’s dependence upon 
the court records and newspaper accounts of the Gil- 
lette case, a sensational murder trial at Herkimer, 
New York, in 1906, and the method which he used to 
transform the documents into a distinctive work of 
art. 

In Part I of the study, the myth of Dreiser’s jour- 
nalistic dependence is reviewed and his access to the 
Gillette materials is shown, The story of Chester 
Gillette is developed in detail to demonstrate its sim- 
ilarity to the plot of the novel, Finally, a detailed 
analysis of An American Tragedy and the Gillette 
documents is furnished to show in what instances and 
at what distance the novel parallels its sources. 

In Part II of the study, Dreiser’s methods of 
transforming his materials are considered. Under 
“Interpretive Hypotheses,” the changes which he 
made to give a story of murder-for-money meaning 
in terms of his own deterministic philosophy are pre- 
sented. He provides an elaborate structure of moti- 
vation for his principal characters in order to pose 
the problem of universal justice. He presents the 
full social matrix which shapes the action and uses 
the conventional devices of naturalistic fiction for 
further modification. He selects facts and implica- 
tions from the Gillette case and amplifies and ma- 
nipulates them so as to increase the plausibility of 
the action. By these means Dreiser gives the ideas 
suggested by his sources the universality of real art. 

Under “Artistic Devices,” Dreiser’s techniques 
in presenting his materials are scrutinized. To 
create the illusion of tragedy, Dreiser intensifies his 
conflict by sharply increasing the social and eco- 
nomic contrasts. Dreiser reveals, too, a skillfully 
disciplined omniscient point of view which establishes 
a unified focus of narration. He builds a plot struc- 
ture which is architecturally sound. In his blending 








of dialogue with other methods of narration, he de- 
velops a facile instrument for telling the story. Drei- 
ser’s style and tone are esthetically effective. 

Two conclusions can be drawn from the study: 
(1) Dreiser uses the Gillette materials for the char- 
acters, conflict, and principal situations, exploiting 
them as an outline and set of suggestions, not as a 
record to be transcribed literally into a novel; (2) 
Dreiser’s method of transforming factual records into 
literature seems to be as legitimate as imaginative 
processes in creating an original and reputable work 
of art. 
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OF IRONY IN NEGRO FICTION: 
A CRITICAL STUDY 


(Publication No. 5049) 


George Blyden Jackson, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to demonstrate, an- 
alyze and evaluate the irony in a representative cross 
section of Negro fiction, The importance of such 
irony stems largely from the importance of an actual 
set of conditions in Negro life. American color caste, 
that is, constitutes per se an irony of fact, since the 
advocacy of democracy is a cardinal tenet of our 
national faith. Thus a real irony bulks large in the 
consciousness of Negro writers. They tend to write, 
almost exclusively, about the race problem, It tends, 
by its very nature, to make them ironists. The qual- 
ity of Negro literature is bound up very closely, there- 
fore, with the ability of Negro writers to function well 
as ironists. 

The method of this study is critical throughout. 

It begins with an accounting of the intrinsic properties 
of irony. It proceeds to the special configuration of 
irony which Negro writers habitually identify with 
their experience of life in America. Recognizing as 
the archetype in fiction of this “racial” irony the 
Negro novel which aims at being an indivisible ex- 
pression of a single irony, this study then comes to 
grips with its problem through the intensive analysis 
of ironic effect in four such novels. 

The novels chosen are Walter White’s The Fire 
In the Flint, Jessie Redmon Fauset’s Comedy: Amer- 














ican Style, Ann Petry’s The Street and William Gard- 








ner Smith’s Last of the Conquerors. These novels 
span the productive era of Negro fiction. Each of 
them has been studied in turn as an exercise in irony, 
the success or failure of which is intimately corre- 
lated with the success or failure of the individual 
novel as a convincing and momentous transcript of 
life. But all of them are used to suggest the general 
contour of irony in Negro fiction. 

The results of the study reveal differences in the 
quality of irony in these novels. The differences, 
however, are not capricious. In The Fire in the Flint 
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the quality of the irony is exceedingly low. In Com- 
edy: American Style this quality reaches a higher 
level, but it suffers from the thematic irony’s unin- 
tended mockery of itself. In The Street the quality of 
the irony is both true and powerful. In Last of the 
Conquerors it is again true, and here it benefits from 
an overtone of elegy which exalts the ironic effect. 
Thus, as works of irony, these novels form a gradu- 
ated scale pointing toward the one conclusion that 
Negro writers of fiction are steadily increasing their 
tendency to treat their “racial” concept of irony as 
artists should, 
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THE IDEA OF ASPIRATION IN EARLY 
AND MID-VICTORIAN LITERATURE 


(Publication No, 5059) 


Henry Klomp, Ph.D. 
University of Michigan, 1953 


For the purposes of this study, “aspiration” is de- 
fined as man’s desire for ultimate spiritual values 
and his efforts directed toward their achievement. 
The purpose of the study is to determine to what ex- 
tent the idea that such aspiration is of supreme ethi- 
cal significance is present in early and mid-Victo- 
rian literature and in what directions this idea is de- 
veloped. The literary period covered extends roughly 
from the publication of Carlyle’s earliest works in 
1864, the date of Browning’s Dramatis Personae. 
The study is limited to poetry and non-fiction prose 
of a distinctly literary character, 

To provide a background for the study, a brief 
survey of various treatments of the theme of aspira- 
tion in eighteenth and early nineteenth century litera- 
ture and thought, both in England and in Germany, is 
made in the first chapter. Since the concept of aspi- 
ration is closely connected with transcendentalism, 
emphasis is placed on transcendentalist authors. 

In subsequent chapters the Victorian development 
of the idea of aspiration is traced. A survey of the 
literature of the period indicates that the importance 
of aspiration in human life and in art is emphasized 
by Carlyle, Ruskin, Kingsley, Mill, Arnold, Mrs. 
Browning, Tennyson, and Browning. Each of these 
authors is studied, separate chapters being devoted 
to Carlyle, Tennyson, and Browning. Each author’s 
concept of aspiration is defined: the relation of this 
concept to transcendental philosophy and other ele- 
ments in Victorian thought is shown; applications of 
the idea made in various areas of thought are indi- 
cated; and ethical corollaries derived from the idea 
are pointed out. 

The study leads to the conclusion that aspiration 
toward ultimate spiritual values is an important 
theme in early and mid-Victorian literature; it rep- 
resents a definite ethical and aesthetic ideal and, 
therefore, differs from the romantic longing in the 





literature of the early years of the nineteenth cen- 
tury. There are certain common elements in the Vic- 
torian writer’s treatment of this ideal. Man is urged, 
by most of the writers examined, to undertake the 
never-ending pursuit of ultimate and unattainable 
spiritual values. For the greater part, Victorian 
writers emphasize such pursuit because of the ends 
which can be partially attained by it; but, especially 
in the poetry of Browning, aspiration is also regarded 
as an experience which is ethically valuable apart 
from any ends achieved. Victorian emphasis on aspi- 
ration appears to be the result of two general influ- 
ences present throughout the period: the nineteenth 
century idea of development or progress, and the 
transcendental reaction against materialism and util- 
itarianism. The impact of transcendental thought is 
less apparent in the writings of later authors than in 
those of Carlyle. On the other hand, Christian thought, 
particularly the doctrine of immortality, exerts an 
increasing influence. The study indicates that the 
idea of aspiration is related to other Victorian ideas, 
especially those of self-development, cosmic evolu- 
tion, and universal progress. It also shows that sig- 
nificant applications of the idea are made by Victo- 
rian writers in the areas of aesthetics, education, 

and social reform. 
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GEORGE GISSING: A STUDY IN CONFLICTS 
(Publication No. 5195) 


Jacob Korg, Ph.D. 
Columbia University, 1952 


Although the novels of George Gissing reflect a 
concern with some of the most important social prob- 
lems of the late nineteenth century, Gissing chose to 
treat these problems in a spirit of objective realism 
rather than from the point of view as a propagandist. 
His novels, whose irony and realism seem to sound 
a note of social protest, fail to indicate the direction 
in which a program of reform might move, and leave 
unfulfilled the social mission which they appear to 
undertake, 

An examination of the ideas expressed by Gissing 
in his letters and diaries as well as in his published 
works suggests that Gissing’s lack of clear-cut con- 
victions was due to the fact that he was the victim of 
a number of intellectual conflicts which prevented 
him from making up his mind about the questions 
with which he dealt. He had an inner conviction that 
the universe was created on some principle of order, 
yet his doubting intellect and his unhappy experiences 
served only to negate this intuition, and plunged him 
into an agonized agnosticism, He suffered from a 
similar division of mind in dealing with the two 
classes of society to which most of his books are de- 
voted: the poor and the middle class. He pitied the 
suffering of the poor, and often described their 





390 LANGUAGE AND LITERATURE 





distress in moving terms, yet he could not identify 
himself with them nor advocate their cause because 
he despised the degradation of mind and manners 
which their environment produced in them. He was 
attracted by the gentility and calm of middle class 
life, and especially by the fact that it offered a lei- 
sured freedom which enabled culture, art and self- 
improvement to flourish. Yet he found the middle 
class contaminated by the materialistic ideals of an 
age of commerce and competition, 

Even in his attitude toward his own art Gissing 
was hampered by a conflict of beliefs. He espoused 
Shelley’s doctrine that art should be independent of 
moral concerns, but should serve as an influence 
for good through the cultivation of the imagination 
and he took George Eliot as his model. Nevertheless, 
his sense of guilt on behalf of the victims of social 
abuses kept him from devoting himself freely to the 
ideal of pure art which he had in mind, and compelled 
him to conceive of most of his novels as formulations 
of social problems. This self-contradiction may be 
the reason for the flatness and inconclusiveness 
characteristic of his fiction, 

The best of Gissing’s novels are faithful por- 
trayals of the society with which they deal and offer 
many intimate insights into the daily life, moral di- 
lemmas and social customs of the late Victorian pe- 
riod. Gissing’s method is an excellent example of 
realism, but the element of his work that best ex- 
presses his own vision of life is the subtle irony, 
seldom appreciated by his critics, with which he 
treated both the dominant and the subjected classes 
of his society. 
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OF JOSEPH CORNISH AND THE WORLD 
(Publication No, 4979) 


James William Newcomer, Ph.D. 
State University of Iowa, 1952 


Of Joseph Cornish and the World is a novel in fif- 
teen chapters, Each chapter is written in the tech- 
nique of a short story. The chapter is intended to 
function (1) as an independent story complete in itself 
and (2) as a chapter that carries the novel forward in 
the development of the chief character and in his re- 
lation to society. 

The novel has three major divisions. The first 
four stories are concerned with Joseph Cornish as a 
schoolboy. Stories five to nine reveal Joseph’s psy- 
chology between the ages of seventeen and twentyfive. 
The last six stories show Joseph as a soldier, first as 
an inductee and a private and finally as an officer in 
battle in Europe. Throughout the novel Joseph be- 
comes gradually acquainted with himself and with the 
demands of the world on the individual man, His 
character as a human being determines his actions 
and reactions to the normal situations in which he 
finds himself, 





In Story I Joseph is six years old in 1918, He 
learns at school what it means to be punished, to be 
deprived of a prigilege. The purpose of the story, 
within the novel, is to set up the conflict between 
right and wrong and the psychology of one human 
being as he adjusts to a world in which right and 
wrong exist. This first story presents a boy Joseph 
Cornish who can logically be the man who appears in 
the final stories, In the other three stories of Part I 
Joseph is seven, nine, and fifteen years old. In Story 
IV he takes his first step into adulthood, 

Stories V to IX show Joseph Cornish in college, 
where he begins to take a positive philosophical po- 
sition on the problems of living, and in his profession 
as ateacher. He discovers that it is as difficult for 
the adult to distinguish right from wrong as it is for 
the child, Because he has a conscience and an imag- 
ination he can be satisfied with no easy answer. In 
practical affairs he is apt to compromise. He is sub- 
jected to the same temptations that other people face, 
and sometimes he succumbs to them. Gradually he 
is shown facing the problems of sex, love, religion, 
law, and racial prejudice. 

In the final six stories, the qualities of courage, 
honor, and fortitude as they are revealed under war 
conditions are focused on one man — Joseph Cornish. 
As he learns to be a soldier and to live with other 
soldiers, as he goes through battle, as he meets the 
citizens of other countries he is any American living 
under conditions that millions of Americans have 
known. He is neither more nor less successful in 
adapting to war than the average soldier. Something 
of a temporizer, something of a bungler, he continues 
to learn what it means to live in a world that de- 
mands a positive effort at living, 

In the end he dies, rather needlessly. As always 
throughout the novel, in the last chapter he is con- 
fronted with a situation not exactly of his own making, 
in which he must act. It so happens that by his action, 
though he might have saved himself, he dies. 
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DRAMATIC ELEMENTS 
IN THE FABLES OF LA FONTAINE 
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While La Fontaine’s commentators have treated 
many phases of his art exhaustively, none have con- 
sidered in organized fashion the many dramatic ele- 
ments to be found in his fables. Even though the Fa- 
bles were not necessarily written to be staged, the 
term “dramatic,” in a broad sense, can be applied 
to them, for they admirably reproduce the vivid qual- 
ities we associate with life. In a more closely de- 
fined sense, they exhibit many of the elements of the 
stage play, reduced to the dimensions of “closet 


drama,” 
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Seventeenth and eighteenth-century writers, fol- 
lowing one of the medieval and renaissance of defini- 
tions of the Latin word “fabula,” tended to identify 
“fable” with the plot of a play, and many critics of 
the period came to recognize the dramatic potential- 
ities of the fable genre. La Fontaine himself realized 
the drama present in his basic subject matter and his 
contemporaries seem to have appreciated a number 
of his fables as “drames de salon,” There are, 
moreover, discernible relationships between La Fon- 
taine’s conception of his fables and the dramatic 
ideas entertained by the great classical playwrights. 
La Fontaine was continually attracted to the pole of 
the drama through his long contact with dramatists 
and players. Disappointed in his efforts to achieve 
renown in the full length play, he finally chose the fa- 
ble genre as an outlet for dramatic talents which 
could not find acceptance on the formal classical 
stage, 

When one examines the Fables themselves for in- 
ternal evidence of La Fontaine’s concern with the 
dramatic mood, many elements are to be found which 
suggest the theatre: an action which seems to involve 
a number of acts going on at the same time before 
our very eyes, impressions of movement and change, 
sudden beginnings, sudden endings, and sudden 
changes; copious natural dialogue which advances the 
action and which is perfectly adapted to the speaker; 
highly individualized characters who present them- 
selves to the reader through their speech and actions; 
a mise-en-scéne discreetly presented in the form of 
poetic “stage directions” having a strong appeal to 
the senses, and closely integrated with the action; 
and, finally, a technique liberally employing means 
most generally associated with drama, namely, sus- 
pense, surprise and relief, concentration and inten- 
sity, and the feeling of ambiguity. These dramatic 
elements are not only scattered through the Fables as 
a.whole, but are all present in such a perfect example 
of miniature drama as “Les Animaux malades de la 
peste” and in a number of other great fables. 

External evidence of the dramatic elements in La 
Fontaine’s fables is to be found in the inspiration, 
they furnished for later playwrights, beginning about 
1690 and continuing down to our own day. 

From a close study of the Fables and their effect 
on certain successful dramatists and actors, it would 
seem that a key to the secret of La Fontaine’s suc- 
cess in the genre lies especially in his use of dra- 
matic resources and his ability to induce the dra- 
matic mood in his audience. 
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THE RUSSIAN NOVEL 
IN VICTORIAN ENGLAND: 1831—1917 


(Publication No. 5078) 


Harold Orel, Ph.D. 
University of Michigan, 1953 


The aim of this study is to trace the history of the 
reception of the Russian novel in Victorian England, 
and to evaluate its importance as a factor in Anglo- 
foreign literary relations of the late nineteenth and 
early twentieth centuries. In part the need for such 
a study derives from the fact that literary historians 
generally seem uncertain about the magnitude of the 
interest expressed by leading Victorian critics and 
novelists in the fiction of Turgenev, Dostoyevsky, 
Gorky, and other Russian authors, 

A rapid historical survey of Anglo-Russian rela- 
tions is presented in order to indicate the relationship 
between popular Russophobia and the interest of Eng- 
lish intellectuals in Russian novels. Considerable at- 
tention is also devoted to the outlining of a triple pat- 
tern of Victorian reading tastes: the appetite of many 
English readers for the “sensational” fiction of cir- 
culating libraries; the ethical realism of a few Vic- 
torian novelists, which stands in sharp opposition to 
this kind of literature; and the notorious success of 
French naturalistic fiction, which tested Victorian 
assumptions of morality. 

A survey of the major lines of discussion of Vic- 
torian critics follows, and is intended to show the 
persistence of a few major ideas, such as the duality 
of Tolstoy, the vastness and non-definability of the 
Russian novel, and the “spirituality” of Russian 
realism. Here are considered the contributions made 
by scholars and popularizers, as well as those made 
by professional literary figures. 

The attitude of novelists toward the Russian novel 
has been analyzed as divided in interest between con- 
siderations of technique and of theme. This chapter 
indicates the probable direction which subsequent 
studies of literary influence will take. 

Three general conclusions can be drawn from the 
study.. (1) The response of English critics and nov- 
elists to Russian fiction was conditioned by a socio- 
historical situation, (2) It was not a uniform re- 
sponse, and presented many contrasts of opinion, 

(3) It was, nevertheless, largely favorable, and more 
important in the history of Victorian literature than 
has hitherto been realized, 
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THE THEME OF FRUSTRATION 
IN THE FRENCH NOVEL FROM FLAUBERT 
TO PROUST (1845—1914) 


(Publication No. 5205) 


Murray Sachs, Ph.D. 
Columbia University, 1952 


The theme of frustration, as defined in this thesis, 
is found in those novels whose principal subject mat- 
ter is the thwarting of human efforts to achieve some 
desired happiness or satisfaction in life. Though this 
study is limited to the period from 1845 to 1914, it 
comprises a wide and representative variety of treat- 
ments of the theme, during an era when frustration 
was a Significantly dominant literary motif. At the 
beginning stands Flaubert, whose idea of the univer- 
sal influence of frustration contrasts sharply with the 
still lingering subjective conception of the Romantics. 
Closing the study is Proust’s A la recherche du temps 
perdu, with its immensely complex and subtle probing 
into the frustrations of French society as it existed - 
immediately prior to World War I. 

The initial chapter seeks to demonstrate that a 
probable cause of this literary concern with frustra- 
tion was the background of actual events, and the at- 
mosphere of nineteenth-century France, Because 
this era was marked by so many intense crises — po- 
litical, economic, social and religious — it was inevi- 
table that many individuals would find their ideals 
thwarted. Crisis was, indeed, the very hallmark of 
French history in the nineteenth century. And the 
most significant crisis of all was the paralyzing 
spiritual crisis, which manifested itself in the cen- 
tury-long search for some faith to replace the lost 
confidence in Christianity. It was the persistent fail- 
ure of this search which was responsible, directly or 
indirectly, for most of the sense of frustration suf- 
fered by those who lived through this period. 

Turning next to the novels, the succeeding four 
chapters undertake an analysis of those key aspects 
of the theme which best reveal what kind of picture 
the novelists themselves had of their subject. The 
aspects considered are: the causes of frustration, 
the behavior of its victims, the character types se- 
lected as typical heroes, and the literary techniques 
considered to be most effective for this particular 
theme. From this analysis, frustration emerges as 
an implacable and destructive force, which is rooted 
in the nature of society, yet which tends to nullify 
man’s most noble aspirations. Above all, the anal- 
ysis discloses the deeply pessimistic view that frus- 
tration is so devastating that it defies every effort to 
prevent it, or to cope with it successfully. 

There follows a chapter which shows, on the basis 
of internal evidence, that the novelists’ conception of 
the theme is intimately bound up with the frustrating 
atmosphere of crisis described at the outset of the 
study. Numerous instances of frustrated heroes who 
suffer from the failure of some faith, or from some 
unsuccessful quest, constitute the main evidence of 
this link. As additional proof, there is the total im- 
pression presented by all the novels, taken together. 
This mighty outcry of dissatisfaction and complaint 


parallels precisely the fundamental mood of the en- 
tire nineteenth century. 

Thus a twofold conclusion is reached. It is seen, 
first, that frustration, to nineteenth-century novelists, 
is a peculiarly modern affliction, which has attained 
an urgent importance in society because its damaging 
effects seem both inevitable and insuperable, The 
second, and most important, conclusion is that the 
striking prevalence of this theme in the specified pe- 
riod has a significance that is much more than merely 
literary. For it is both the meaning and the explana- 
tion of this theme’s extraordinary vigor that it was a 
prime literary outlet for all the burning anxieties of 
an age of crisis. 
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SOCIAL AND NATIONAL PROBLEMS 
IN THE WORK OF RICHARD DEHMEL 


(Publication No. 5089) 


Herbert Schering, Ph.D. 
University of Michigan, 1953 


It is the purpose of this study to examine the re- 
action of the German lyric poet Richard Dehmel 
(1863-1920) to the pertinent social and national prob- 
lems of his day and to analyze his position as a mem- 
ber of society and as a patriotic citizen. 

Thus the study investigates first of all the impact 
of social forces in a rapidly changing and expanding 
society and more especially of Socialism upon the 
poet and analyzes his reaction to them, as revealed 
in his social lyrics, his letters, and his miscellaneous 
writings. In the second place it probes into his War- 
Diary to evaluate his position as a patriotic German 
and soldier, to point out that he only partially under- 
stood the problems which his country faced in the 
first World War, and to show that his erstwhile great 
enthusiasm gradually turned to bitter disillusionment 
and doubt as the war lumbered on to its inevitable 
end. In addition it discusses and analyzes his war- 
poems as reflections of his military experiences and 
briefly considers his cosmopolitanism, his views on 
internationalism, his stand on the Jewish question, 
and his ideas regarding a German-French reap- 
proachment as corollaries of his social and national 
interests, 

On the one hand the study shows that Richard 
Dehmel’s interest in the working classes as such was 
motivated solely by a feeling of sympathy rather than 
by any political considerations, It demonstrates that 
his innate individualism and his espousal of the phi- 
losophy of the more abundant life kept him from be- 
coming an out and out partisan of Socialism in a po- 
litical sense, even though he was keenly aware of the 
salutary effects of that great collectivist movement 
upon the morale of the working classes themselves. 
His interesting and provocative proposal for the solu- 
tion of the social problems of his day completely 





LANGUAGE AND LITERATURE 393 





ignores the material basis on which society must 
needs rest to endure, despite the fact that he was well 
aware of that basis and had made belated amends. 
His insistence on self-discipline as the sole remedy 
for all social ills, moreover, clearly indicates that he 
had no profound understanding of the problems which 
beset his generation and that he finally gave up the 
social problem as insoluble. Richard Dehmel de- 
parted in this instance from his earlier “substantial” 
idealism and thus became a Romanticist in his social 
philosophy. 

On the other hand the study reveals that Richard 
Dehmel was never a jingoist, that what little chau- 
vinism he indulged in at the outbreak of the first 
World War was of the shallowest kind, and that he 
took up arms in defense of his fatherland not only be- 
cause he saw the power of his nation imperiled or 
felt a deep-seated feeling of solidarity with his own 
people, but also because he wanted to insure the sur- 
vival of his country and aid in the promotion of a 
happier world, once the storm had run its course. 
Soon, however, the stern realities of the war in the 
trenches dissipated his romantic notions about the 
conflict, and as his disillusionment deepened grave 
doubts as to the fitness of the German people for the 
tasks ahead took possession of him. His subsequent 
contacts with the bureaucratic type of German mili- 
tarism, not to mention his experience in Kowno(Kau- 
nas), so undermined his previous belief in Germany 
as the foremost champion of humanity that he almost 
wished the war might not bring his country too vic- 
torious a peace. The resiliency of his mind was such, 
however, that the Revolution of 1918 found him again 
wholeheartedly in the camp of his people, though in 
the nature of things in Germany at the time his ideal- 
istic and rather unorthodox endeavors to stay the dis- 
memberment of his country could not help but fall on 
deaf ears. His war-poems faithfully reflect his mil- 
itary experiences and reveal that the poet found the 
peace he had so long been seeking in the very midst 
of the war. In addition the study reveals that no 
matter how much he tried to be a citizen of world, 
Richard Dehmel remained first and foremost a good 
German. As such he eschewed cosmopolitanism and 
kept aloof from internationalism. His stand on the 
Jewish question was a highly individualistic one, and 
his proposed solution of this vexing problem in Jew- 
ish-Christian relations indicates that he had no clear 
understanding of the underlying causes. Considerably 
more to the point were his views on the desirability 
of a German-French rapproachment, even though they 
completely ignored the imponderables, 

The study thus clearly indicates that Richard 
Dehmel became a Romanticist in his social philoso- 
phy, that he completely misunderstood the nature of 
the conflict that had befallen his nation, and that he 
approached the problems that faced his people after 
the first.World War from the point of view of the poet 
and the visionary rather than from that of the states- 
man. At the same time the investigation throws new 
light on many of the traditional opinions concerning 
Dehmel and clears up some of the grosser miscon- 
ceptions regarding the role he played in the social 
and national affairs of Germany. 
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One of the main purposes of this study is to define 
those external factors which contributed most to the 
making of Gogol the man and the artist; particular at- 
tention is paid to the past of Gogol’s native Ukraine, 
to his family history and to the earlier part of his 
personal history. Gogol was not an autobiographical 
writer; yet a close study of his work often reveals 
disguised and transposed personal experiences, family 
memories and traditions, and some insight into his 
creative method is gained by going back to the sources 
of these personal or ancestral memories. 

The Gogols derived their ancestry from Ostap 
Gogol, a prominent figure in the wars which devas- 
tated the Ukraine in the seventeenth century. Gogol, 
as this study shows, was familiar with this Cossack 
leader’s career which lead him from the Muscovite 
to the Polish camp, and certain episodes in Gogol’s 
historical fiction may be regarded as concealed ref- 
erences to Ostap; overt references, however, were 
avoided, obviously because of the anti-Polish bias of 
the so-called “Cossack chronicles” (especially the 
pseudo-Koniski History, the most important of Gogol’s 
sources), and of the Russian society of the 1830’s. 

Many basic features of Gogol’s personality be- 
come apparent early in his life; those conflicts which 
finally disrupted his personality were conditioned, to 
some extent at least, by the various, often contra- 
dictory, influences of the social, cultural and family 
environment of his childhood and adolescence; in 
order to bring out these influences it was necessary 
to reinterpret much of the data available on Gogol’s 
family, on its social background, on his father’s per- 
sonality, on Gogol’s school years. 

In his adolescent poem Hans Kuchelgarten, espe- 
cially in those parts which repeat the epistolary ef- 
fusions of his young years, Gogol traces a self-image 
of one chosen by Providence to perform great deeds 
in the service of humanity — a humanity which fails 
to understand him and which, while serving it, he de- 
spises, This was romantic phraseology, but also an 
early revelation of his unattainable demands upon 
himself, and of his contempt for — and fear of — what 
he often called “the mob.” In its essence Gogol’s 
art was one of aggressive distortion; he attempted 
(ex post facto) to justify his aggressions by invoking 
high moral purpose: that of satirical exposure of 
evil; however the reactions of the public, at least as 
he understood them, aroused his fears and caused 
him to withdraw more and more into seclusion, This 
mechanism is particularly obvious in the story of the 
production of his famous comedy, The Inspector, 
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Gogol identified his ideal goal (and the compul- 
sory urge to achieve greatness) with a highly sublim- 
ated image of his deceased father, with a “personal 
genius,” with the great poet Pushkin (tending to ex- 
aggerate the importance of Pushkin’s advice or guid- 
ance in his own creative work); another significant 
personification of Gogol’s ego ideal was the “pro- 
tector” of his family, Troshchinski, a wealthy mag- 
nate and a former minister of justice; Gogol’s self- 
image of a great moral satirist and teacher was an 
attempt to reconcile the poet-ideal with the ideal of 
the statesman devoted to the cause of justice. 

Gogol left Russia at the age of twenty-seven to 
produce abroad his major work, Dead Souls, thus de- 
liberately separating himself from sources of direct 
experience and observation, An analysis of Dead 
Souls reveals a method of subjective re-creation 
based on fragmentary and remote reminiscences, or 
on creative imagination, Gogol’s art was long under- 
stood as essentially realistic, Actually, if Gogol’s 
mature work is based on “low,” or prosaic material 
(and in this respect he did move away from romantic 
conventions), he tended, as his art matured, toward 
an increasingly subjective selectivity, symbolism and 
distortion in his creative transposition of the trivial 
and the prosaic. 
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This study arose from the conviction that the in- 
fluence of Spain and Spanish America has been so 
pronounced on North American literature as to re- 
quire a careful investigation, Novels, dramas, and 
poems, written in the present United States from 1770 
through 1830, have therefore been culled for themes 
inspired by Spain and her colonies, and the treatments 
of the principal ones are analyzed and interpreted, 

Ten major themes or aspects of Spanish influence 
thus considered are: (1) Columbus and the discovery; 
(2) the “black legend” of the conquistadores; (3) the 
“noble savage” tradition; (4) the emancipation of 
Spanish America; (5) the history, factual and legend- 
ary, of Peninsular Spain; (6) Spanish language and 
literature, in general; (7) Cervantes Don Quijote; (8) 
the comedia of the siglo de oro; (9) Spain as a geo- 
graphical setting; (10) the Caribbean sector, 

The chief causes for North American interest in 
these topics are, broadly speaking, two. First, the 
Revolutionary Period of the eighteenth century gave 
rise to the patriotic, nationalistic drive which found 
a symbol of freedom in Columbus; and the opposite 
symbol of tyranny in the Roman, Moorish, and 











Napoleonic invasions of Spain, the conquistadores and 
Charles V, Ferdinand VII and Spain’s hold on the New 
World. Writers in this political vein include Philip 
Freneau, Joel Barlow, William Cullen Bryant, William 
Gilmore Simms, Charles Dunlap, David Paul Brown, 
and Mercy Warren. The didactic current resulted in 
imitations of the Quijote by Hugh Henry Brackenridge, 
Royall Tyler, Tabitha Tenney, and Susanna Haswell 
Rowson. 

The second reason for Hispanic themes in Amer- 
ican literary expression is early nineteenth century 
Romanticism — which took on various forms. Bryant’s 
translations of Renaissance poetry, and James Nelson 
Barker’s and John Howard Payne’s adaptations of 
Spanish plays exemplify the erudite type, fostered by 
the literary historians, Other authors, such as James 
Gates Percival, Robert Montgomery Bird, and Samuel 
Judah, sensationalized Spanish settings and history, 
while Charles Brockden Brown, John Blake White, 
and others added the sinister, mysterious rote of 
Gothic fiction to Romantic Spain, A more exciting 
type appeared in the accounts of Romantic heroes in 
Peninsular waters, but more particularly in Spanish 
America. Writers of these adventure stories include 
Timothy Flint, Thomas Digges, and James Butler, 

Literary influences as well as political events con- 
tributed to American interest and affected interpre- 
tations. Before the appearance of American historical 
literature, the Scottish scholar, William Robertson, 
seems to have been the chief source of information. 
But Spain provided histories of the New World, and, 
in the writings of the Inca Garcilaso de la Vega, 
Bartolome de las Casas, and Alonso de Ercilla, gave 
sympathetic characterizations of the Indians. The 
French and British early cultivated the “black legend” 
and the motif of the “noble savage” and translated 
original Spanish works, Many countries produced 
travel books relating to the lands of Spanish speech. 

Thus, the indebtedness to Hispanic inspiration 
of many of the most influential North American 
writers was considerable. If to this group are added 
the “literary historians” and leading figures such as 
Franklin, Jefferson, and Thoreau — all of whom had 
Hispanic interests, it is evident that the Spanish world 
did provide a strong stimulus to American letters, 
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This study, although covering the entire life of 
this Spanish man of letters, is devoted chiefly to the 
period 1823-1838, which he spent in England and South 
America and which includes his most active and crea- 
tive years. Mora has been little known or understood 
even by most scholars in the field of Spanish letters, 
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both because of his obscurity and because the super- 
ficial studies which have been made of him are full of 
contradictions. 

The study attempts to contribute to the better un- 
derstanding of Mora in the following ways: (1) by 
thoroughly studying his life, particularly the period 
spent outside Spain; (2) by considering in more detail 
than has been previously done his most important 
works produced in England and America; (3) by at- 
tempting to sum up from available evidence the na- 
ture of his career and his place in literary history; 
and (4) by collecting and reproducing as many as pos- 
sible of his poems written in America, most of which 
have not been previously collected, Consideration is 
given not only to Mora’s strictly literary work, but 
also to his manifold activities in various other fields, 
notably politics and education. 

Mora’s life is seen to consist of four rather dis- 
tinct periods. During his early years in Spain (1783- 
1823) he received a thorough classical training, the 
effects of which show clearly in his literary attitude 
at this time. There is, however, evidence that al- 
ready he had begun to formulate a philosophy of in- 
dependence from all literary schools. In England 
(1823-1827) his liberal tendency in politics was 
strengthened by his contact with the English political 
system, and he became a firm advocate of the repre- 
sentative form of government. In literature he was 
led, largely through the influence of his compatriot 
José Maria Blanco White, to study and emulate the 
English Romantic writers, 

During Mora’s four years of activity in Argentina 
and Chile (1827-1831) he was so active in politics 
and education that his literary work was considerably 
curtailed. Later in Peru and Bolivia he was able to 
devote more time to writing. As a result a collection 
of his poems was published in 1836 and his best work, 
Leyendas espafiolas, in 1840, After his return to 
Spain in 1842 he showed a reactionary trend in both 
politics and letters and produced no other outstand- 
ing literary works, 

Mora unquestionably had an important influence 
on the cultural life of Spanish America, The effects 
of his political activities were also strongly felt in 
many countries. Although he undoubtedly contributed 
to the development of literary Romanticism in this 
area, his stimulating effect on literary activity in 
general was probably of greater significance. Mora’s 
main talents were in the field of humorous and satir- 
ical poetry; in his serious lyrical efforts he was a 
competent but usually uninspired poet. 
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This study is an investigation of the alleged sym- 
pathy toward religion among the intellectuals of our 
country. It has a twofold purpose: to determine more 
exactly the nature of the turn to religion and to trace 
this trend in a portion of the fiction of the day. 

The first part deals with the intellectual back- 
ground, It points out that under the pressure of re- 
cent events the naturalistic concepts concerning the 
insignificance of man, the non-validity of morals, and 
the deterministic nature of life have among many in- 
tellectuals passed out of favor to be replaced by con- 
cepts, based on humanistic and mystical insights, 
more conducive to a sympathetic attitude toward re- 
ligion: the distinctive nature of man, the validity of 
morals, the importance of human values, and the 
reality of the spiritual. This development in intel- 
lectual circles is parallel to the decline of religious 
Liberalism and the rise of Neo-Orthodoxy and Exist- 
entialism. 

The second part of the dissertation analyzes the 
work of several novelists who have been chosen be- 
cause of their representative nature as well as their 
recognized literary merit. 

Beneath the iconoclastic surface of Sinclair 
Lewis’s Elmer Gantry is a search for a satisfactory 
faith. This search, which is continued in The God- 
Seeker, ends, however, in frustration. Theodore 
Dreiser passes from a Naturalism that in An Amer- 
ican Tragedy sees life as controlled by blindly indif- 
ferent forces to a mystical acceptance of an intelli- 
gent, benevolent Creative Force, as described in The 
Bulwark. In his attempt to find some meaning in life 
Ernest Hemingway tries one pseudo-religion after 
another — the code of stoical forebearance in The 
Sun Also Rises, romantic love in A Farewell to Arms, 
and political idealism in For Whom the Bell Tolls. 
Willa Cather and Ellen Glasgow depict man as living 
on the humanistic rather than the naturalistic plane. 
In Cather’s Death Comes for the Archbishop the in- 
sufficiency of Humanism when accepted by itself can 
be clearly seen. Her Shadows on the Rock and Glas- 
gow’s Vein of Iron recognize the importance of the 
supernatural in providing a firm basis for man’s life. - 
Thornton Wilder is even more concerned with man on 
the religious or supernatural level, The Bridge of 
San Luis Rey is a parable of Mysticism. Heaven’s 















































My Destination recognizes the importance of reli- 





gious faith. In The Ides of March Wilder approxi- 
mates the teachings of the Existentialists. William 


Faulkner has progressed from a darkly confused, 
almost nihilistic view of life to an acceptance of a 


moral order and human values in Intruder in the Dust. 
His latest work, Requiem for a Nun, passes on to the 
supernatural level and expresses, though in a con- 
fused fashion, many of the doctrines of religious 
orthodoxy. 

Compared with the affirmations of traditional 
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religion, the religious content of these novels is not 
strong. The fact that the authors considered tend to 
a sympathetic consideration of religious teaching is, 
however, an important aspect of contemporary liter- 
ature. It is evidence of a trend in modern fiction 
which should be noted in any consideration of the 
present-day novel. 
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As the Réve de d’Alembert, a work of Diderot’s 
maturity, is one in which his scientific and philo- 
sophical ideas are expressed in an artistic form, 
this dissertation attempts to analyze and compare 
the working of his literary and his scientific imagi- 
nation, It is shown that while the ideas of the Réve 
may all be found elsewhere in Diderot’s works, and 
particularly in the Eléments de physiologie, the lit- 
erary execution was so rapid as to appear almost 
spontaneous, Nevertheless there is evidence that 
Diderot made rather extensive corrections and addi- 
tions on the original manuscript, both during the 
weeks immediately following its conception and again 
five years later. 

Diderot utilizes the tradition of the philosophical 
dialogue in a personal way. His characters, chosen 
among his personal acquaintances, help him specify 
the directions of his own thought, and to this extent 
represent intellectual viewpoints. Being real per- 
sons, they also enable him to give the dialogue an 
air of naturalness, and even provide the basis of a 
little background comedy, centered chiefly around 
D’Alembert. Through the philosophical dream of the 
main dialogue Diderot introduces an irrational mode 
of thought and indicates the assumptions basic to his 
view of nature. In both the dialogue and the dream 
the movement of the style is an important means of 
artistic expression, either emphasizing the meaning 
directly or suggesting indirectly one or another of 
the kinds of movement in which living beings partici- 
pate. Diderot’s imagery in the Réve is indicative of 
his tendency to express all general relationships in 
concrete terms, and the nature of the three main 
images suggests further a certain balance of stability 
and instability in the world at large. 

The philosophical monism which serves as a 
framework for the biological and physiological the- 
ories of the Réve is a blend of Cartesianism, Gas- 
sendian atomism, and sensationalistic empiricism. 
Diderot’s explanations of life and feeling may how- 
ever be traced back to certain individual traits of 
his scientific imagination. His general view of nature 








as dynamic, fluid, and continuous, in space as in time, 
may be found in other eighteenth-century evolutionists, 
notably Maupertuis and Buffon, and may be related to 
his own feeling of change and diversity. His trans- 
formism may further be related to his sense of a con- 
nection between form and function, His psychological 
and esthetic experience of unity and individuality led 
him to attach great importance to the concept of or- 
ganism, especially as proposed by Bordeu and founded 
on his particular blend of empiricism and vitalism. 
Bordew’s thought stands at the dialectical limit to- 
wards which Diderot was tending in his opposition to 

a mechanistic view of life. Finally, his feeling for 
man’s relation to the unity of nature proved to play 

an important part in his conceptions of genius, his 
esthetics, and his ethics, 

This study does not conclude as to the adequacy of 
the philosophical framework to support the view of 
reality suggested by the literary and the scientific 
imagination, since it seems unfair to systematize 
what is only virtually philosophical in Diderot’s 
thought. As far as the creation of the Réve is con- 
cerned, it is evident that the artistic form is not only 
in harmony with, but is actually a part of, the thought 
behind it, showing how in a specific instance the sci- 
entific and artistic qualities of Diderot’s mind could 
be co-ordinated. 
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Balzac on artistic creation is the creator viewing 
himself, His critical utterances are basically self- 
examination, and his application of knowledge gained 
thereby is a willful movement toward his self-crea- 
tion as an artist in command of his faculties. 

Chronological presentation of Balzac’s thought 
traces the growth of the author and La Comédie hu- 
maine, This study uses a framework of the steps in 
the creative process for there is a correspondence 
between the stages of Balzac’s career and his partic- 
ular concern with the successive steps in creation. 

Balzac first ponders the nature of the artist, who 
emerges aS a man who perceives the essence of all 
phenomena, being endowed with a visionary faculty 
like a second light. Without such a faculty any ability 
to order ideas or to express them is unavailing. The 
artist must be able to apprehend what Balzac terms 
the “pensée,” a universal truth to be expressed. 

The “pensée” is a term rich in meaning for Balzac. 
As the full exercise of his imaginative intelligence it 
is a cherished life principle. It implies too the uni- 
versal truth behind the art work, and as such it is 
stated to be a living being of a supernal realm. The 
“nensée” also has the meaning of the idea or passion 
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which rules the individual and ultimately destroys 
him, All these connotations merge for Balzac in his 
“pensée” for La Comédie humanine. 

The artist and his “pensée” meet unpredictable 
ways at the discretion of a higher power for the 
“pensée” arrives through a seemingly chance cata- 
lytic agent which causes the artist’s thoughts to as- 
sume a meaningful pattern, Rather than merely wait 
for its arrival, the creator may try to meet it by pre- 
serving a maximum receptivity and by combining 
thoughts fancifully; thus he has the best chance of re- 
ceiving the spark of inspiration. 

Once the “pensée” has arrived there ensues a pe- 
riod of struggle when the artist seeks to form an ex- 
pressible conception in the light of the chimerical 
idea. The “pensée,” however, may so fill his spirit 
that it is in command of him, leading him to artistic 
suicide. The major problem for Balzac is that of 
willfully transmuting something of his “pensée” into 
a working conception without being absorbed by the 
chimera, This problem receives his attention in 
print particularly in a series of allegorical works on 
creative men, 

The first part of this series is a tense projection 
of Balzac’s problem into personal myths, works such 
as Le Chef-d’ceuvre inconnu and Louis Lambert. 
These, however, do not effect catharsis or solution. 
Even after writing them Balzac continues to feel the 
problem despite his apparent solution of it on the 
practical level. It remains unresolved in his thinking 
after 1835, the date when it is usually assumed that 
he has taken a definite stand on the creative princi- 
ples of realism and reason, 

The problem of visionary conception appears in 
several later allegories, in which increasing objec- 
tivity and less personal tension are evident, notably 
La Recherche de 1’absolu, Gambara and Massimilla 
Doni, These aim toward the symbolic rescue of the 
creator absorbed in his “pensée,” a rescue which is 
effected in Massimilla Doni in 1839, Balzac then 
lays a personal ghost and steps out from under the 
burden of a theoretical problem which has been long 
unresolved, After 1839 his attitude toward concep- 
tion and its difficulties is markedly different. Exe- 
cution emerges as the step of the creative process 
which offers the greatest problem, 

Execution, however, is essentially an extension 
of conception, for Balzac’s imaginative faculty con- 
tinually functions and causes him to be at the com- 
mand of his work as his writing assumes new direc- 
tions. The power of the work over the artist does 
not cease even with its completion, for then he must 
free himself of the hold which his creation, basically 
a Child of his spirit, exerts, The creator must thus 
exercise his will throughout his creation of a work 
and at its end. 

Balzac signals his achievement of a critical com- 
mand of his “pensée” in writing his Avant-propos in 
1842, Its tone of reliance upon reason and realism 
is characteristic of the state of mind into which he 
has deliberately brought himself through his struggle 
to become master of his visionary faculty. His 
achievement is due both to his practice of his art and 
to his analysis of his problem in his personal myths. 























Balzac has knowingly made himself a great artist, 
yet in so doing he has spent his forces in the battle 
with his “pensée.” He meets his foreseen end, de- 
stroyed by the principle by which he lived, but not 
without learning how to make it fructify artistically, 
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Our primary aim in this study is to examine the 
relationship between what Voltaire wished to say and 
the way he said it in two of his contes philosophiques, 
in an attempt to discover whether there is any under- 
lying quality or “organic unity” that characterizes 
every aspect of form and content and lends artistic 
vitality to these works. Our ultimate goal is a clearer 
picture of the place of these contes in Voltaire’s in- 
tellectual and literary development, and a deeper ap- 
preciation of Voltaire as an artist and of these contes 
as literary works of art. 

The study of each tale is divided into two general 
sections. It is first necessary to situate it histori- 
cally by establishing its date of composition and the 
circumstances leading to its writing. Such a re-exam- 
ination appears justified by the lack of incontroverti- 
ble evidence that either conte was actually composed 
in 1747, as is generally supposed, By studying the 
basic themes and materials treated in each tale and 
evaluating them in the light of Voltaire’s intellectual 
interests (as exhibited in his correspondence and his 
other works), we are led to an entirely new hypothesis 
as to the date and genesis of each tale, This is fol- 
lowed by a stylistic analysis in which we examine 
structural elements both large and small (such as 
words, sentence structure, plot, setting, tempo and 
characterization), and the qualities derived from the 
effective use of such elements. Our findings are then 
synthesized into an attempt to establish the meaning 
of the tale as an organic and artistic whole, 

Our historical study of Le Crocheteur borgne dis- 
closes that it was probably written in 1743 as an 
answer to Boullier’s simultaneous attack upon Vol- 
taire and defense of Pascal. Voltaire, reacting 
against what he considered Pascal’s excessive pes- 
simism, wanted to show that man can be and actually 
is happier than Pascal had painted him. 

Our method of stylistic analysis of this tale con- 
sists in first establishing the ideas contained therein 
and then proceeding to a study of their expression, 
the relationship between thought and expression, and 
finally the meaning of the tale. The outstanding sty- 
listic device displayed by the conte is the constant 
use of contrast, which produces an effect of merging 
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extremes conveying the quality of relativity and mod- 
eration. This compound quality is the organic unity 
of the conte, characterizing every aspect of form and 
content and being supported by every element of com- 
position, 

From the historical viewpoint, Zadig too appears 
to have been composed before 1747; its writing can be 
logically assigned to 1744, when Voltaire reacted vio- 
lently against Leibnitzian “optimistic” fatalism as 
expounded by Louis-Martin Kahle in a scathing at- 
tack upon Voltaire. 

The method of analyzing Zadig varies from that 
previously employed in that we first examine the sty- 
listic elements and the qualities resulting therefrom, 
and then ascertain how these qualities and elements 
are used to convey Voltaire’s ideas. The synthesis 
of our findings permits us to establish the tale’s 
meaning, Once again we discover that contrast is the 
stylistic focal point, but this time the effect upon the 
reader is more complex. Besides conveying the im- 
pression of merging extremes, moderation and rela- 
tivity, it seems to evoke a strong feeling of irony de- 
riving from disproportion, tension and paradox; these 
combined qualities form the organic unity of Zadig. 

The organic unity of each tale, besides imbuing 
each conte with an artistic vitality of its own, sheds 
new light on Voltaire’s outlook on life (which is 
closely tied in with the essential meaning of the tale). 
We see in Le Crocheteur borgne the refutation of 
Pascalian pessimism — the proof that, through the ex- 
ercise of moderation, man can achieve happiness. 
Zadig is the author’s strong reaction against the op- 
posite extreme: the overoptimism and passive com- 
placency in the face of evil that is demanded by Leib- 
nitzian fatalism, Both tales express the same 
melioristic attitude later found in Candide: a merg- 
ing of extremes into a positive program of modera- 
tion in the face of the ironical disproportion between 
man’s right to happiness and the undeniable existence 
of evil opposing the attainment of his goal. These 
contes are works of art whose various elements are 
so united as to give vital expression to Voltaire’s 
deepest convictions about the fundamental problem of 
human happiness, 
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CURRENTS IN NATURALISTIC ENGLISH FICTION, 
1880—1900: WITH SPECIAL EMPHASIS ON 
“MARK RUTHERFORD” 


(Publication No. 5263) 


Renate Christine Wolff, Ph.D. 
Bryn Mawr College, 1951 


The naturalistic novel, as defined by Zola, aims 
at recording the truth of common life, drawing on ob- 
servation and experience, excluding, as nearly as 
possible, the author’s personal bias. Most of the 
English naturalists, though not “disciples” of Zola, 


accepted this aim, but retained the methods indigenous 
to the British temperament and tradition. The prin- 
cipal figure of this study, “Mark Rutherford” (Wil- 
liam Hale White), in his six short novels maintains a 
balance between idealism and naturalism. 

The desire to tell the whole truth led to a preoc- 
cupation with social misery. Recurring themes are 
the wretchedness of physical environment, the dis- 
integration of the family, drink, long working hours 
in unwholesome surroundings, the brutalizing effect 
of these conditions, the insecurity of lives depending 
on economic chance, Despite the resulting deter- 
minism, few English writers take Zola’s fatalistic 
view of men as the products of heredity and environ- 
ment. Heroic struggle, and even more heroic resig- 
nation persist, especially in “Mark Rutherford,” As 
the son of a Nonconformist printer in Bedfordshire, 
nurtured on the ideals of Puritanism and democracy, 
he holds fast to his belief in individual worth and re- 
sponsibility, though his description of the Midland 
town of his origin, in The Revolution in Tanner’s Lane, 
is relentlessly naturalistic. 

Another concern of late nineteenth-century thought 
is religious doubt, due, in the main, to two causes: 
the progress of science, and the growing sense of di- 
vine injustice in view of human misery. Many sought 
an answer to both problems in devotion to humani- 
tarian causes. “Mark Rutherford” in his first two 
novels, The Autobiography of Mark Rutherford (1881) 
and Mark Rutherford’s Deliverance (1885) achieves a 
solution which, instead of social, is individual and 
spiritual. His hero, resigning himself to uncertainty 
on metaphysical questions, finds peace in this life, 
guided by “the pure, calm, heroic image of Jesus,” 
strengthened by human affection, cheered by beauty in 
nature and art. 

The third major issue recurring in naturalistic 
fiction is the problem of women, the plight of the 
lower-class woman and of the middle-class spinster, 
the iniquity of the double standard, and the aridity of 
the bourgeois marriage. In his last three novels, 
Miriam’s Schooling (1890), Catharine Furze (1893), 

















and Clara Hopgood (1896), “Mark Rutherford” touches 
on all these: again, his approach is not didactic, but 
essentially religious. To him, a woman, married, 
single, or “fallen,” is an individual, and he is inter- 
ested in her spiritual adjustment to her social envi- 
ronment, 

Subject matter as well as method made the natu- 
ralistic novelists receptive to the pessimism which 
had grown in England since 1870 and was confirmed by 
the translations of Schopenhauer in the late Eighties. 
“Mark Rutherford,” though constitutionally prone to 
hypochondria, triumphs over pessimism with the joint 
aid of his Puritan upbringing, his admiration of Car- 
lyle, and his love of the romantic poets. 

“Mark Rutherford” is linked to the naturalists by 
his humane concerns and his innate truthfulness, re- 
sulting in realistic description and a simple style, free 
from affection or mannerism; he is linked to earlier 
periods by his love of books and his steadfast 
idealism. But the fundamental trait of his character is 
religious: the Puritan’s faith in the human quality of 
God, the divine quality of man. 
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DON JUAN: THEME AND DEVELOPMENT 
IN THE NINETEENTH CENTURY 


(Publication No, 5217) 


Mabel Parker Worthington, Ph.D. 
Columbia University, 1953 


The premise of this dissertation is that the myth- 
ological content of a literary theme accounts, toa 
considerable degree, for the repeated use and the 
perennial success of the theme, Myth is defined psy- 
cho-analytically, as expressing basic human experi- 
ence, Freud and Jung are the chief authorities used 
in the interpretation of Don Juan as myth. Don Juan 
is a variation of an archetype called the Rebel Son 
archetype, which has been expressed in diverse 
works of diverse cultures. Oedipus and Prometheus 
are expressions of the archetype in Greek culture. 
Don Juan himself (as Kierkegaard pointed out) is pos- 
sible only in a Christian context. His ancestor in 
Western European Christendom is Satan, and some of 
his relatives are Faust, Hamlet, Edmund. 

A myth is not static but plastic, dynamic, chang- 
ing. It follows a course of development which may be 
divided into the following stages: (1) religious; (2) 
moral-social; (3) psychological; (3a) aesthetic-psy- 
chological, and (3b) analytic-psychological. Don Juan, 
in its nineteenth-century renaissance, exhibits these 
stages of development. 

It continued as a story with religious emphasis, 
showing Don Juan in conflict with God (as it had been 
in its primary manifestation, Tirso de Molina’s El 
Burlador de Sevilla, c. 1625) in the works of Méri- 
mée, Blaze de Bury, Alexandre Dumas pere, and 
Zorrilla, But the religious message has been altered, 
as a consequence of new historical conditions: Don 
Juan is not dammed, but saved. 

Another group of nineteenth-century works showed 
Don Juan in conflict with nature, nature possessing 
some of the force of the supernatural adversary. The 
works of Grabbe and Lenau are treated as examples 
of this tendency of the century to substitute Nature 
for God, 

Many, if not most, of the works of the nineteenth 
century emphasize the social and moral aspects of 
the story (first stressed in Moliére). Don Juan is 
viewed as a product of his society (as in Byron); or 
he is condemmed as failing in his duty to soceity and 
its members (as in Sand); or he is lauded as an active 
rebel against the evils of society (as in Shaw). 

The psychological emphasis upon the theme ap- 
pears in the works of men who were neither reli- 
gious, in the orthodox sense, nor much involved in 
social problems, These authors interested them- 
selves in Don Juan’s inner self rather than in his re- 
lations with God or nature or society. Some writers 
such as Pushkin, Musset, Gautier, Baudelaire, con - 
templated the hero and rendered an impressionistic 








account of him. Others, like Flaubert and Browning, 
adopted a more scientific approach, tried to explain 
rather than present the hero, 

From defier of God to defier of nature to defier 
of society to defier of the reality principle: that is the 
progress of Don Juan, And as he passed through 
these stages, he gradually shed his original glory and 
significance, Said Shaw, “Mozart’s is the last of the 
true Don Juans.” Another historical epoch will find 
a new variation of the Rebel Son archetype, 
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THE SUBSTRATUM THEORY AND THE 
HISPANO-ROMANCE AND GASCON DIALECTS: 
A FUNCTIONAL-STRUCTURAL ANALYSIS 
OF SOME PHONOLOGICAL PROBLEMS 


(Publication No, 5193) 


Frederick Henry Jungemann, Ph.D. 
Columbia University, 1952 


Two substratum, or pre-Latin, languages could 
have influenced the phonological development of the 
Romance dialects of the Hispanic Peninsula and Gas- 
cony: Basque, or Euskarian, in northcentral Spain 
and in Gascony, and Celtic in northern, central, and 
western Spain and in Gascony, The remote situation 
of Old Castile and adjoining areas and the many cen- 
turies of Euskarian-Romance bilingualism in large 
parts of this region, of which there is good evidence, 
were especially favorable to the acquisition there of 


_ substratum features by the Romance dialects, Since 


southern and eastern Spain were thoroughly Roman- 
ized very early, and since the Romance dialects of 
the north have displaced all others, the Tartessian 
and Iberian languages, whose structures are unknown 
to us, can be disregarded, 

Fundamental to a treatment of substratum prob- 
lems, as to other problems of diachronic linguistics, 
is the necessity to distinguish methodically between 
the internal factors of linguistic change, which arise 
from universal tendencies, and external factors, such 
as the influence of one language upon another, which 
are sporadic and variable. The theoretical approach 
used here for this purpose involves the recognition 
of two basic principes: a, The phoneme functions as 
part of a pattern, and its behavior and development 
can be understood only by considering the structure 
and evolution of the phonemic pattern, b, All lin- 
guistic changes not induced by external factors are 
traceable to the interaction, within the limitations of 
the speech organs, which are asymmetrical, of two 
opposed universal factors, namely, the need of com- 
munication, which in the phonic domain causes 





400 LANGUAGE AND LITERATURE 





speakers to distinguish phonemes from one another 
in order to convey meaning, and economy of effort, 
which causes speakers to utilize the same articula- 
tions in different combinations to produce a variety 
of phonemes and to merge phonemes where the dis- 
tinction is no longer functional or otherwise sup- 
ported, 

No less than thirteen phonological phenomena of 
the dialects in question have been attributed by phi- 
lologists to substratum influences, Among the con- 
clusions reached concerning these phenomena are 
the following: The merger of common Romance /b/ 
and /v/ as part of a voiced occlusive-fricative se- 
ries of consonants in Spain and Gascony, the unvoic- 
ing of the Old Spanish voiced sibilants, and the con- 
servation of Latin intervocalic /p, t, k/ in the central 
Pyrenees may be attributed to Euskarian influence; 
they can hardly be accounted for structurally other- 
wise, The change of Latin /f/ into /h/ in Castilian 
originated in Euskarian influence; in Gascon it orig- 
inated either in direct Euskarian influence or as a 
result of the spreading of the merger of /b/ and /v/. 
Also possibly attributable to Euskarain-Latin or 
Euskarian-Romance bilingualism are the Gascon 
/arr-/ for Latin initial /r-/, the /mb, nd, nk, rk/ 
etc, to /m, n, ng, rg/, respectively, in northern Spain 
and southwestern France, and the phonetics of the 
Castilian vowels. The apicoalveolar articulation of 
the Hispano-Romance and Gascon /s/ did not origi- 
nate in Euskarian influence. The phenomena that 
may be accounted for either as arising from Celtic- 
Latin bilingualism or as developing from internal 
factors alone or as originating from a combination of 
_ both are the sonorization of Latin intervocalic /p, t, 

k/, together with the weakening of the Latin inter- 
vocalic /b, d, g/ and the reduction of the geminates 
in nearly the whole Western Romance area, the pal- 
atalization and other developments of Latin /11, nn/ 
and Latin initial /1, n, r/ in many of the Western Ro- 
mance dialects, the loss of the Latin intervocalic /n/ 
in Portuguese, Galician, and Gascon and of Latin in- 
tervocalic /1/ in Portuguese and Galician, and the 
development of Latin /kt/ into /yt/ or /c/ in nearly 
the whole Western Romance area. The nasal vowels 
of Portuguese, Galician, and some Gascon dialects 
are not a direct result of Celtic influence, 
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WORD AND PHRASE PATTERNS 
IN CURRENT AMERICAN ENGLISH 


(Publication No. 4708) 


John Newton Winburne, Ph.D. 
Michigan State College, 1951 


This is a study of phrasal patterns in current 
American English. Such locations as well to do, 
“rich,” to balk out, “to withdraw,” at hand, “avail- 
able,” etc., constitute the common coin of our 











language which everyone who speaks it recognizes 
and uses instinctively. By lexicographers, these pat- 
terns are generally designated “idioms” to indicate 
locutions which seem, for the most part, to defy the 
laws of grammar. In this study I use the term 
“phrasal pattern” for these locutions, much less dis- 
turbing than “idiom,” and I define a phrasal pattern 
as a “fixed group of two or more words whose com- 
posite meaning does not equal the separate meanings 
of the conjoined words or whose function has come to 
be to express, vividly or economically, some stereo- 
typed notion.” The stereotyped notion is some idea 
that recurs inevitably countless times in daily life 
and therefore countless times calls for linquistic 
expresion, Dictionaries, inasmuch as they are pri- 
marily concerned with the individual word as the 
smallest unit of intelligible utterance, have been 
rather lax in the collection and defining of idioms or 
phrasal units. When they do enter them, they fre- 
quently present them in such a way as to imply that 
they are subsidiary to the word. 

The word and phrasal patterns presented in this 
study were gathered from the following sources: 
James Cain, Mildred Pierce (1941), Erle Stanley 
Gardner, The Case of the Rolling Bones (1940), The 
Best from Yank (1945), Ernie Pyle, Brave Men (1943), 














J. P. Marquand, So Little Time (1943), the New Yorker, 
and American Speech. It seemed advisable in the in- 
terest of a thorough investigation to restrict the study 
to a limited number of sources, rather than spread it 
over a wider area and run the risk of mere sampling. 
The glossary of phrasal patterns, which thus re- 
sults and which constitutes the greater part of the 
study, contains some eight thousand entries supported 
by about twenty thousand citations from the sources 
studied. All these eight thousand patterns were char- 
acteristic of American English, literary as well as 
colloquial, within the decade 1940-1950. By far the 
greater number of entries involve phrasal units, but 
there are a few individual words, not many, however, 
particularly words with meanings not generally re- 
corded in the current dictionaries. The patterns are 
listed in the glossary under their first word, This 
departure in procedure from the dictionaries, which 
enter such idioms as they list under “the most im- 
portant word,” seemed advisable in view of the fact 
that one can never be absolutely certain which word 
is the most important, considerable uncertainty 
thereby resulting in locating the idiom, and in view 
of the fact that the patterns become more patently 
significant where they are presented under the first 
word. The definitions given for the entries reflect 
the meanings in the citations submitted, When the 
citations show several meanings, the various defini- 
tions are differentiated. No definition appears with- 
out supporting citations: in fact there are no entries 
in the glossary without supporting citations from the 
sources examined, Curiously the entries represent 
a minimum of locations, regionalisms, nonce terms, 
etc.; by all odds the greater number of them are 
locutions widely current throughout the whole country. 
Two important interpretations regarding these 
fixed patterns seem to suggest themselves, and these 
are discussed in the opening introduction. The first 
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is that the nature of idioms or phrasal patterns 
makes the traditional grammatical analysis by parts 
of speech practically impossible; words join them- 
selves together in what seems to be, in spite of their 
semantic usefulness, grammatical hodge-podge. The 
only way out of the difficulty seems to be to consider 
the fixed patterns as units in any grammatical anal- 
ysis of the sentence, The second interpretation fol- 
lows naturally from the first. No satisfactory clas- 
sification of idioms has yet been achieved, If, 
however, these fixed patterns are taken as units, they 
fall very easily into well established grammatical 
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REGULATIONS RELATING TO THE BOOK TRADE 
IN LONDON FROM 1357 TO 1586 


(Publication No. 5250) 


Howard Woodrow Winger, Ph.D. 
University of Illinois, 1953 


The regulations for the control of the London book 
trade from the first mention of a writers’ craft in the 
records of the City of London in 1357 to the 1586 Star 
Chamber decree for the control of printing are re- 
ported in chronological order of their issuance. Di- 
verse in form and purpose, the regulations reported 
range from general statements of law and policy to 
the records of specific acts taken in regard to single 
books and individuals, and they embrace both the rules 
for the control of the content of books and for regu- 
lating the trade in books as articles of commerce. 
Such regulations have in common the fact that “they 
must have emanated from some source possessed of 
actual authority to control the book trade.” Such 
sources were the Church, the Crown, and the Sta- 
tioners’ Company of London, The published records 
of those bodies and the published letters of officials 
connected with them were searched to locate the reg- 
ulations, “Because all regulations referred to have 
been printed in one place or another, though not to- 
gether, they are not reproduced in this study, except 
where quotation aids in description or in evaluating 
their significance.” 

In addition to the introduction and conclusions, the 
study is divided into seven chronological periods, as 
follows: (1) The regulation of the manuscript book 
trade, 1357-1476; (2) the changes in regulation oc- 
curring with the growth of printing in England, 1477- 
1519; (3) the new heresy and the regulation of the 
book trade from 1520-1534; (4) the development of 
license and privilege under Henry VII, 1534-1547; 
(5) the incorporation of the Stationers’ Company of 
London, 1547-1558; (6) Elizabeth and the regulation 


categories according to their grammatical function 
in the sentence: 1. nominal function; 2. adjectival 
function; 3. verbal function; 4, adverbial function, and 
). the prepositional function. To these categories I 
have added two others, which, while they cut across 
the five already enumerated, I found it advisable, for 
purposes of this study, to consider separately; 6. the 
orientation particle, and 7. the proverbial saying. 
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of the book trade by Crown, Company, and High Com- 
mission, 1558-1576; and (7) the struggle for privilege, 
1576-1586. The appended bibliography is divided 

into listings of official publications and collections of 
documents and letters, bibliographies, other books 
cited (consisting of histories and biographies) and 
periodical articles, 

Four main conclusions are presented, The first 
conclusion is that the Church, Crown, and Stationers’ 
Company were alert throughout the period of 230 years 
to control the London book trade. The second conclu- 
sion is that the theory on which the efforts to control 
the London book trade was based sprang entirely from 
the tradition of restraint which was universally ac- 
cepted as proper. Authorities tried to suppress all 
books which attacked essential features of the pre- 
dominant culture and vigorously promoted certain 
books which explicitly supported those features. The 
third conclusion is that in spite of the universal ac- 
ceptance of the tradition of restraint as the proper 
basis for regulating the book trade, the attempt to 
control the book trade completely after that tradition 
resulted in failure. The fourth conclusion is that 
certain conditions can be isolated as contributing to 
the failure, Important factors were: (1) The human 
will to resist, (2) the ability of amateurs to engage in 
the book trade, which increased the complexity of the 
problems of control, (3) the existence of nearby Con- 
tinental asylums where English malcontents could 
write, publish, and send back to England books which 
had been forbidden there, (4) a lack of resolution on 
the part of English officials charged with enforcing 
regulations, (5) the division of authority among those 
officials, and (6) the necessity of poor printers to 
work at their trade, even if it resulted in illegal 


printing. 
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SOME ESTIMATES FOR THE SOLUTIONS 
OF LINEAR PARABOLIC EQUATIONS 


(Publication No. 5005) 


Richard Blaine Barrar, Ph.D. 
University of Michigan, 1952 


The method of topological degree developed by 
Leray and Schauder has proved to be one of the most 
effective tools for establishing existence theorems 
for boundary value problems of elliptic partial differ- 
ential equations, However, before this method could 
be applied, it was necessary to establish (i) rather 
fine estimates for the solutions of linear elliptic 
equations and their derivatives under certain as- 
sumptions concerning the given boundary values and 
their derivatives; and (ii) a-priori bounds of solutions 
of non-linear elliptic equations. 

Schauder obtained the estimates referred to under 
(i). However, similar estimates have never been 
established for parabolic differential equations, It is 
the purpose of this thesis to fill this gap. While the 
method used for this purpose depends upon the same 
general idea as that of Schauder, it differs exten- 
sively in detail, because of the essential differences 
between elliptic and parabolic partial differential 
equations, 

The problem (ii) for parabolic equations is not 
treated in this thesis. It should be noted, however, 
that the known results of the type (ii) are fragmen- 
tary even in the elliptic case. 

The estimates obtained in this thesis made it pos- 
sible to establish new existence theorems for bound- 
ary value problems of linear parabolic partial differ- 
ential equations, These theorems are an improvement 
over previously published results in that they replace 
conditions of differentiability on the coefficients by 
those of the weaker H6dlder type. 
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COMPACTNESS CONDITIONS 
AND UNIFORM STRUCTURES 


(Publication No. 5029) 


Alice Braunlich Dickinson, Ph.D. 
University of Michigan, 1953 


The main results of this paper concern relations 
between certain compactness conditions on a topo- 
logical space and the permissible uniform structures 
on a space, This study was motivated by a prelimi- 
nary investigation of paracompact spaces when it was 
found that paracompactness has strong implications 
on the uniform structures of a space, Since para- 
compactness is a little known condition and is 


involved in one of the main theorems of this thesis, 
the results of the preliminary investigation are in- 
cluded. A considerable delay between this first work 
and the present writing has placed some of these re- 
sults in the domain of published work. This is indi- 
cated in each case in the text. 

The basic point set theory is assumed. A brief 
exposition of the theory of uniform structures is 
given in Chapter I. 

Chapter II presents a discussion of paracompact 
spaces. The main attempt is to relate paracompact- 
ness to better known topological conditions. The re- 
sults are stated here briefly. By way of generaliza- 
tion it is shown that a space is compact if and only if 
every covering has a neighborhood finite subset which 
covers, A covering v of a space E is said to be re- 
fined by an entourage Vq in ExE if every induced 
neighborhood V, (x) is contained in some set of v . 


A space is paracompact if and only if every covering 


is refined by an entourage of a uniform structure. 
Every subset of a perfectly normal, paracompact 
space is paracompact. A counter example is given to 
show that the converse does not hold. If the product 
space of a paracompact space is perfectly normal 
and countably compact, the space is compact and 
metrisable. A short demonstration of the fact that 
paracompactness and countable compactness imply 
compactness is included. In a space which is locally 
countably compact and has at most a countable number 
of quasi-components, the following three properties 
are equivalent: (1) paracompactness, (2) superior 
compactness from kK, (3) the property that every 
covering has a star finite refinement. 

Chapter III presents theorems concerning the re- 
lations between certain compactness conditions and 
the uniform structures on a space, Let a uniform 
structure which is less fine than all the other uniform 
structures compatible with the topology of the space 
be called the crude structure of the space. In a lo- 
cally compact space the uniform structure induced by 
the uniquely defined one-point compactification is the 
crude structure. A unique uniform structure implies 
a unique compactification, in particular the one-point 
compactification of a locally compact space. The 
proof of the theorem just stated demonstrates a 
method of construction of distinct uniform structures, 
If a space has a unique uniform structure it is count- 
ably compact. A paracompact space is complete with 
respect to its universal structure. This last theorem 
answers questions raised by Andre Weil (Sur les 
espaces a structure uniforme et sur la topologie 
générale, Actual. Scient. et Ind., no. 551, Paris (Her- 
mann), 1937.) and J. Dieudonné (Une généralisation 
des espaces compacts, J. Math. Pures Appl., vol. 23 
(1944) pp. 65-76.). 
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ORDER TYPES 
AND SIMILARITY TRANSFORMATIONS 


(Publication No, 5036) 


Seymour Ginsburg, Ph.D. 
University of Michigan, 1953 


Let A and B be two simply ordered sets, with A 
and B being the order types of A and B respectively. 
Let A <B if there exists a similarity transformation 
of A into B, but there is no similarity transformation 
of B into A. Let A=B if there is a similarity trans- 
formation of A into B, and a similarity transforma- 
tion of B into A. If each of the cases, A<B, B< A, 
and A=B, is false, then A and B are called incom- 
parable. If A=B is false, then A and B are called 
distinct. 

Suppose that o and uw are two distinct order types 
for whicho < uw. The question of the existence of an 
order type 7 for whicho < T < pis hereafter referred 
to as “problem P.” Whenever such an order type T 
exists we shall say that problem P admits of a solu- 
tion. The purpose of this paper is to study conditions 
under which problem P admits of a solution 7 , where 

, at times, is also required to satisfy some addi- 
tional conditions. Some of the results obtained will 
now be given. 

A set A is called “exact” if there is no similarity 
transformation of A into a proper subset of A. If A 
is exact, then A is called exact. Let E be any linear 
set of power 2°, In section 3 it is shown that ifo = 
Oand uw =E, or if o = E, where E <A, and p =), 
then problem P admits of a solution which is exact. 

A linear set B has “property A” if the power of B 
is 2 . and no two disjoint subsets of B, of power 2*o 
each, are similar. The principal result of section 4 
states that if 0 = 0 and uw = E, where E is any linear 
set of power 2 -, then problem P admits of a solu- 
tion 7 , such that if B is a linear set whose order type 
is 7, then B has property A. 

Let @ be the smallest ordinal number whose 


power is 2*o. Let fo E | 1E < be a series of order 
types in which each o é is < X, and the power of 


each Of is 9X . It is shown in section 5 that 


(a) problem P, as applied to each 0 =@¢ and 
U =X, admits of a solution 7 s such that the T é are 
pairwise incomparable; and 

(b) problem P, as applied to each = o, and 
o = 0 admits of a solution T é such that the , are 
pairwise incomparable. 

Finally, section 6 concerns general conditions 
under which problem P admits of a solution 7, no 
extra conditions on T being required. 
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ON SPACES AND ALGEBRAS 
OF CONTINUOUS FUNCTIONS 


(Publication No. 5069) 


Robert William MacDowell, Ph.D. 
University of Michigan, 1953 


This study is concerned with the structure of the 
Banach space and the Banach algebra of continuous, 
real valued functions defined on a compact Hausdorff 
space. More specifically, this study represents an 
attempt to discover unique or distinctive properties of 
such Banach spaces and algebras when the definition 
space for the functions has the character of a topo- 
logical product in the sense that it is itself a product 
or contains subspaces which are products. Thus, it is 
appropriate to consider in this study not only the 
Banach space and Banach algebra defined over a prod- 
uct space, but also these structures defined over fiber 
spaces of fiber bundles; indeed, by far the largest part 
of this paper is devoted to an investigation of this 
latter kind of local product and to its corresponding 
Banach algebra. 

The first part of the study comprises a general in- 
vestigation of the subspaces and subalgebras of spaces 
and algebras of continuous functions, Here particular 
attention is paid to those subspaces and subalgebras 
which are distinctively imbedded or oriented in the 
larger space (those subspaces and subalgebras which 
are T-normally imbedded), and with pairs of such sub- 
spaces and subalgebras which possess an especial 
mutual orientation (those pairs which are additively 
related). For spaces and algebras that possess sub- 
Spaces and subalgebras so oriented a series of rela- 
tions can be obtained between the classes of T-sets 
and maximal ideals in these spaces and algebras and 
the corresponding classes in their respective sub- 
spaces and subalgebras. Those relations which are 
pertinent to the subject of this study are presented, 
and it is indeed on these relations that much of the 
ensuing theory is based. 

Thus, in the second part of this study the prelim- 
inary theory is extended in those directions appropri- 
ate to the particular type of definition space under 
consideration. Here in turn the Banach space and 
Banach algebra defined over a topological product 
Space, a space which contains a product subspace, a 
fiber space, and a bundle space of a fiber bundle are 
examined. 

As the structure of an entity is in a sense wholly 
known if it has been characterized (that is, a set of 
conditions have been determined so that among all 
entities of the same type, that one and only that one 
satisfies these conditions), the results of this study 
can be summarized in a very few words: character- 
izations have been obtained for the Banach space of 
continuous functions defined over a topological prod- 
uct space, and for the Banach algebras of continuous 
functions defined over a topological product space, a 
space which contains a topological product as a sub- 
space, a fiber space, and lastly a bundle space of a 
fiber bundle. 

In conclusion, as a contribution to a theory still 
far from complete, this study exhibits several more 
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relations between topological features of a compact 
Space, and algebraic and metric properties of its 
Banach space and algebra of continuous functions. 
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THE PLACE OF MATHEMATICS 
IN MODERN AGRICULTURAL EDUCATION 
IN THE UNITED STATES 


(Publication No. 5200) 


Clarence Monk, Ph.D. 
Columbia University, 1952 


The purpose of the study was to determine the 
mathematical needs of undergraduate agricultural 
students in colleges of agriculture throughout the 
United States, The mathematical needs were defined 
as the necessary mathematical knowledge the under- 
graduate student of agriculture should possess to use 
his professional agricultural texts intelligently. 

Correspondence with the heads of eight divisions 
of agriculture in one land-grant college in each of the 
forty-eight states revealed general dissatisfaction 
with the present mathematical training of undergrad- 
uate agricultural students. There was conflict both 
as to the proper subject-matter content and the 
teaching approach to be employed in a mathematics 
course for agricultural students, However, the big 
majority of agricultural workers felt that the basic 
need of their students was a functional course in ele- 
mentary mathematics — arithmetic especially. A 
growing need for statistics was noted, 

With reference to a proper mathematical back- 
ground, a distinction was made between the student 
whose college education would terminate with the 
bachelor’s degree (the student with which this study 
is concerned) and the student who would later do 
graduate study. 

The opinions of the professors of agriculture sug- 
gested the following hypotheses: 

1, The content of professional agricultural texts 
is quantitative in character. 

2. The content of professional agricultural texts 
draws upon the traditional areas of mathematics 
from arithmetic through calculus, 

3. The content of the traditional, compartmental- 
ized college algebra, trigonometry, analytical geom- 
etry, and calculus is the content used in the quantita- 
tive thinking found in professional agricultural texts, 

To show the problem in its proper perspective, a 
brief historical study was made. It was found that 
there had been conflict between the teachers of the 
pure and applied sciences in the agricultural colleges 
ever since the founding of these schools in the prac- 
tical arts. 

In the investigation of the three hypotheses listed, 
a thorough analysis of the mathematical content of 
the professional agricultural texts was made, 

As a basis for the study, the ten most commonly 


used agricultural texts (usage having been determined 
by correspondence with forty-eight land-grant col- 
leges) were selected in each of eight basic areas of 
agriculture: agricultural economics, non-professional 
agricultural engineering, agronomy, animal hus- 
bandry, dairy husbandry, poultry husbandry, horti- 
culture, and forestry. At least five of the ten most 
commonly used agricultural texts in each area were 
chosen for a tabulation of the mathematical concepts 
employed in them, The remaining texts of the ten 
were examined for mathematics over and beyond that 
found in those texts for which tabulations were made. 

In analyzing the agricultural texts for their math- 
ematical content, the author of this study personally 
went through each text page by page, working the prob- 
lems and noting the mathematical concepts employed 
in the reading matter, charts, graphs, and diagrams, 
Entries were made under the general headings of 
arithmetic, algebra, geometry, trigonometry, calculus, 
and statistics. 

The mathematical content discovered in the agri- 
cultural texts definitely confirmed Hypotheses 1 and 
2, mathematical concepts from arithmetic through 
calculus having been encountered in the agricultural 
texts. However, a knowledge of calculus was not pre- 
supposed by the authors of the agricultural texts. 

By comparing the mathematics found in the anal- 
ysis of the agricultural texts with the content of tra- 
ditional mathematics texts, Hypothesis 3 was refuted, 
in that the mathematics texts used in the traditional 
courses omitted some topics (statistics, numerous 
geometric facts, index numbers, certain types of 
graphs, alignment charts, the metric system, the use 
of logarithmic graph paper) significant to an under- 
standing of the agricultural texts and included much 
material (simultaneous quadratic equations, complex 
numbers, higher degree equations, inequalities, math- 
ematical induction, determinants, partial fractions, 
inverse trigonometric functions) which was not ap- 
plied in the undergraduate study of agriculture, An 
examination of the content of a text in general or basic 
mathematics showed that general mathematics more 
nearly met the needs of agricultural students than the 
traditional, compartmentalized courses. A check on 
a text in agricultural mathematics indicated that a 
course in general mathematics specifically slanted 
toward agricultural applications gave most promise 
of satisfying the mathematical needs of agricultural 
students. However, since the most commonly used 
text in agricultural mathematics did not adequately 
cover all the mathematical concepts discovered in the 
agricultural texts, an outline for a proposed course 
in agricultural mathematics was given. This course 
would not interfere with the subsequent successful 
pursuit of courses in analytic geometry, calculus, and 
statistics. 

It is concluded that the proposed course in general 
mathematics related to agriculture is the best solution 
of the problem of meeting the mathematical needs of 
undergraduate agricultural students. 
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THE CHARACTERIZATIONS OF A CLASS 
OF TRANSFORMATIONS AND OF A CLASS 
OF DIFFERENTIABLE FUNCTIONS 


(Publication No. 5261) 


Warren Keith Moore, Ph.D. 
University of Kansas, 1951 


In the theory of functions of a single real variable, 
one of the basic concepts is that of the derivative of a 
function f(x) with respect to the variable x, If one 
thinks of the function f(x) as mapping a line with x 
values onto another line with values f(x), a geometric 
interpretation of the derivative of f(x) with respect to 
x at a point Xo is that of the limit of the ratios of the 
signed lengths f(x) - f(xo) and x - xo as x is permitted 
to become arbitrarily close to Xo. 

This paper used this interpretation of a derivative 
to define a generalized derivative as follows: Con- 


sider a mapping function F(x):f'9 (x), ee re. 
x= (x) paees x") ) ), where F is defined in n-dimen- 


sional Euclidean space, rR) . The increments con- 
sidered are those oriented n-cells A (xXoXi1 ... Xp) de- 
termined by the n+l points x,, x,,..., Xn. Under 
the transformation F, the vertices xX,, X,,..., Xn are 
transformed into the points F(x,), F(x,),..., F(Xn), 
which also form the vertices of an n-cell 4(F:xox,... 
X,). As in the one-dimensional case the ratios of the 
signed volumes of the two increments, 


A(F:x,X, . . . Xp) 
4 (XX, . . - Xn) 
are considered and the limit is taken as the points 


Xi, Xo, --., Xp are permitted to become artitrarily 
close to x). If this limit exists and is finite then the 





derivative of Ff) (x), (i=1,..., n) with respect to 


x = (x(t) ceewe x(M) ) is said to exist at the point x, and 
is denoted by DxF1,,. 


Since the points x1, X2,..., Xn can become close 
to Xo in a variety of ways, it is necessary to define 
classes of increments and to stay within the chosen 
class for a particular investigation. The class chosen 
for this paper is that class composed of all incre- 
ments A (xox, . . . Xp) which have n-dimensional vol- 
ume which is not zero, 

The purpose of the paper is to characterize the 


class of mapping functions Ff) - | eC} ae » 


defined on a region E of Ri) which possess a non- 
zero derivative, DxF, with respect to the class of non- 
zero increments, a(Xo... Xn), at each point of E. 

It is first shown that the precise class of trans- 


formations Ff) (x), (i=1,..., n), which are con- 
tinuous, one-to-one and map points of a straight line 
into points of a straight line is the class of linear 
fractional transformations 


O), -o + Bin x”) + aint 
~(n) 
n+1n 


Ff!) (x) = ai, 1% 
a 





xy . ta 


ati; +a 


n+1n+1 


(i,j =1,.., n), where the determinant of the coeffi- 
cients aj,j, (i,j = 1,.., n+1), is not zero. 


It is finally shown that if pif) a), h @ 1, te 5 
is a transformation defined on a convex region E of 


R®) such that DxF exists with respect to the class of 
non-zero increments and is different from zero at 
each point of E, then F is continuous, one-to-one and 
maps point of a straight line into points of a straight 
line. Hence, F is a linear fractional transformation. 
It is shown conversely that if F is a linear frac- 
tional transformation, then DxF exists with respect 
to the class of non-zero increments and is different 
from zero, It is concluded that the precise class of 


functions FY (x) ,(i=1,..., n), defined on a region 


E of R®) and possessing a non-zero derivative DxF 
with respect to the class of non-zero increments is 
the class of linear fractional transformations, 
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APPLICATIONS OF 
CONDITIONAL EXPECTATIONS 


(Publication No. 5076) 


Shu-Teh Chen Moy, Ph.D. 
University of Michigan, 1953 


In this thesis several theorems concerning con- 
ditional expectations are proved. 

In section I we investigate a transformation T on 
some spaces of real functions satisfying the con- 
ditions: 


1, T(x + y) = Tx+TYy, 
2. Tax = aTx where a is a real constant, and 


3, T(x Ty) = (Tx).(Ty). 


It is proved that, under the restrictions of T trans- 
forming bounded functions to bounded functions and T 
satisfying a certain continuity condition, the most gen- 
eral form of such a transformation is to take x to the 
conditional expectation of the product of x and another 
function g relative to a g-algebra, The main proce- 
dure is to study the properties of the collection © of 
all elements of y for which T(xy) = y Tx holds for 
every x in the space. The Radon-Nikodym theorem 
on derivatives, the classical Weierstrass theorem of 
approximating a continuous function by polynomials 
and the theorem of represention of a linear functional 
by integral are used to obtain the desired properties 
of € which lead to the conclusion, This study was 
undertaken in an attempt to answer the search for an 
appropriate definition of the mean value or the average 
which would be desirable for the establishment of a 
mathematical theory of the dynamics of turbulence, 

In section II the relation between the existence of 
an extension of measure in the space of all real func- 
tions of a real variable t and the martingale conver- 
gence theorem is studied. It is proved that, in the 
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case of function space, the set function ¥ defined by 
A(/) = FF; x, dp for /le f , for a martingale 


Xs Sys t é€ T } has a countably additive extension 
to the o -algebra generated by the union of all fF +s if 
and only if the expectations of | x, | are bounded, The 


fundamental theorem of probability by Kolmogorov is 
used in the proof, Subsequently, the above result and 
the Andersen-Jessen’s theorem on the convergence of 
derivatives of set functions are used to give a simple 
proof of the martingale convergence theorem. 
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MODELS OF FORMAL SYSTEMS 
(Publication No. 5093) 


Joseph Robert Shoenfield, Ph.D. 
University of Michigan, 1953 


The purpose of this paper is to formalize the the- 
ory of models for axiom systems in several formal 
systems, and to use the results in proving the inde- 
pendence of axioms in these systems, 

In Chapter I, two well-known axiom systems are 
introduced, and the development of set theory and 
arithmetic in these systems is sketched. The method 
of formalization of syntax by the assignment of num- 
bers to expressions is introduced, 

In Chapter II, the theory of models is formalized 
in these systems. It is shown that proofs of standard 
theorems on models may be formalized in these sys- 
tems. In particular, Henkin’s proof of the Godel 
completeness theorem is formalized, Conditions 
which a model must satisfy in order that certain ax- 
ioms be valid are developed, 

In Chapter II, these results are used in proving 
independence of axioms. Let P be an axiom system, 
and let P’ be the system formed by adding an axiom 
A to P, If we can prove in P’ that P has a model, 
then we can prove in P’ that P is consistent. Accord- 
ing to a result of Godel, we cannot prove in P that P 
is consistent. Hence P’ is stronger than P, so A is 
independent of the axioms of P. 

Several previously known independence results 
are proved by this method. A result of Mostowski 
concerning the relative consistency of axiom systems 
is then proved formally in one of the axiom systems. 
Using this and the above method, the following new 
independence result is proved: Let G be the axiom 
system of Godel’s The Consistency of the Continuum 
Hypothesis, with Axioms D and E omitted. Let (AC% 
be the axiom which results from Godel’s principal of 
class existence when the requirement that the sen- 
tence involved be normal is omitted. Then (AC*) is 
not provable in G. The paper concludes with a brief 
discussion of the applicability of the method to other 
axiom systems, 








Microfilm copy of complete manuscript of 64 
pages, $1.00. Enlargements 6" x 8”, 10¢ per page. 
Library of Congress card number MicA53-693. 


ON THE THEORY OF THE 
STOCHASTIC PROCESSES WHICH APPEAR 
IN THE DESCRIPTION OF TWO DIMENSIONAL 
BROWNIAN MOTION BY POLAR COORDINATES 


(Publication No. 5099) 


Frank Ludvig Spitzer, Ph.D. 
University of Michigan, 1953 


The purpose of this study is to investigate the 
stochastic processes R(t) = | Z(t) | and-@(t) = amp 
A(t), where Z(t) = X(t) + iY(t), and where X(t) and Y(t) 
are independent Wiener processes, The range of amp 
Z(t) is here taken in its “generic” sense, i.e. from 
minus to plus infinity, so that Z(t) may be said to range 
over the Riemann surface of log z. These stochastic 
processes find a physical realization in the case of 
two-dimensional brownian motion. In this context, 
R(t) denotes the distance of a particle from the origin, 
and @ (t) measures its angle of revolution about the 
origin. R(t) and @(t), as defined, are both continuous 
functions of t, with probability one. 

In Part I, the process R(t) is shown to be a Markov 
process. By solving the Fokker-Planck equations for 
R(t), explicit formulae are obtained for the distribu- 


tion functions Pr { R(t)< r | R(0) = R } P Pr { min +t 


R(T) <r|R(0)=R } when r< R, and Pr { max 


os Tt 
R(7) >r | R(O0)=R } when r >R. 

Part II of this study is devoted to the solution of a 
problem proposed by Dvoretsky and Erdos (Proc. of 
the 2nd Berkeley Symposium, Univ.. of Cal. Press, 
1951, p.367). The results of Part I are used to char- 
acterize the greatest lower bound of R(t) by the the- 
orem: “For a monotone decreasing function #(t), the 
probability that R(t) < Vt@ (t) for arbitrarily large t 


is zero or one, according as the series L Llog f(2")] 
n= 


converges or diverges.” 
In Part III, explicit formulae are obtained for the 


distribution functions G(o,t;R) = Pr { 6 (t)< 1 6(0) =0; 
R(0) = R} and Pr {max 9 (7) >| 6(0) = 0; R(0) =R)= 
1 - 2G(@,t;R). G(@,t;R) is shown to be the unique 


solution of the partial differential equation 2 eS. 


go. + = $e + = gS in the space of functions which 
are regular for all R > 0, t > 0, - O< &<O, invariant 
under transformations leaving Rit invariant, and satis- 
fying the initial condition G(o@,0;R) = 1if a >0, and 
0if @ <0. This boundary value problem is found to 
be equivalent to the integral equation 
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In Part IV, it is shown that the distribution of 4 (t) 
can be normalized so as to yield the asymptotic dis- 
tributions 


lim Pr { 6 (t) < a (se _ = 0; 


1 “ill 
R(0) = R} = en / e2 as 
| Bt 
lim Pr fo (t) < @ log VBE | 0(0) =o; 
1 Fas 
RQ) =R} =5 f Ts? 


It is further shown that there exist upper bounds for 


(t). Specifically, the probability that 6 (t) >[log t]* 
for arbitrarily large t is 0 if a>1 and is 1 if al. 

In conclusion, it is seen that the processes studied 
here contribute to our knowledge of the mathematical 
nature of the path of two-dimensional brownian mo- 
tion. It should also be noted that these processes, 
especially (t), appear to be of considerable interest 
apart from the context of brownian motion, which, 
after all, is only one of many possible physical real- 
ization. 
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ON THE USE OF MOMENTS IN APPROXIMATING 
DISTRIBUTION FUNCTIONS AND EXPECTATIONS 


(Publication No. 5211) 


Lionel Weiss, Ph.D. 
Columbia University, 1953 


In section 1 two known theorems are stated which 
give necessary and sufficient conditions for a se- 
quence of 2n+1 numbers to be moments of a proba- 
bility distribution function, and prove the existence of 
a distribution with n+1 points of increase and with the 
given moments, 

In section 2 further results are developed for 
those cases where the probability distribution assigns 
zero probability outside a given interval, Many of 
these results are equivalent to results in the litera- 
ture, to which references are given. Using these re- 
sults, it is shown how, given any finite sequence of 
moments, it is possible to give exact upper and lower 
bounds to the probabilities assigned to any given in- 
terval by all distribution functions with the given mo- 
ments, The methods discussed require very heavy 
calculation, 

In section 3, probability density functions are 


discussed which assign zero probability outside the 
interval (-1,1) and whose first n moments are known. 
The probability assigned to the interval (-1,v) is ap- 
proximated by the known expectation of the least 
squares polynomial approximation of degree n to the 
function C(x;v), where C(x;v) = 1 for -1< x <v, and 
C(x;v) = 0 for x>v. The error is bounded by using 
Schwarz’ inequality, one of the factors in the bound 
being the integral of the square of the density function. 
The approximation is easy to compute, whereas the 
bound is quite difficult to compute, as is seen in sec- 
tion 4, where the bound is investigated, 

In section 4 density functions on the interval (-1,1) 
are again discussed, and a necessary and sufficient 
condition on the moments is given that there exists a 
density function f(x) with the given moments and such 


that js f?(x) dx is finite. The greatest lower bound, 
a 1 
M, of / f*(x) dx for all f(x) which have the given mo- 
1 


ments is investigated. It is shown that there is a con- 
tinuous density function g(x) with the given moments 


for which , 4 g*(x) dx = M. The function g(x) is uniquely 


defined except on a set of measure zero, and there is 
a certain polynomial P(x) of degree at most n such 
that g(x) = P(x) wherever P(x)>0 and g(x) = 0 else- 
where, 

In section 5 the expectation of a given differentia- 
ble function, h(X), of a chance variable whose first n 
moments are known is evaluated by integrating by 


1 
parts, The only unknown term is then / h’(x) F(x) dx, 
=l 


where F(x) is the cumulative distribution function. 
This is approximated by replacing F(x) by its least 
squares polynomial approximation of degree n-l, 
L(x;F,n-1), which is a known function of the first n 
moments, 

In section 6 the error committed by the procedure 
of section 5 is bounded, and numerical examples are 
given for three different functions h(x), including one 
whose expected value is approximately F(x). While 
such expressions as E]X| may be approximated quite 
well by these methods, it is seen that there are se- 
quences of moments for which the bound on the error 
of the approximation to F(x) is too large to be useful, 
though in some cases the approximation itself may be 
good, 
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TONALITY AND TONAL FACTORS 
IN THE PIANO SONATAS OF BEETHOVEN 


(Publication No, 5021) 


Howard Randolph Chase, Ph.D. 
University of Michigan, 1953 


Investigation of the limited works dealing specifi- 
cally with the stylistic features of Beethoven’s music 
has shown that a consideration of tonality and con- 
stituent tonal factors has been largely neglected. The 
present study was undertaken with a view toward pro- 
viding a comprehensive analysis of Beethoven’s tonal 
techniques and practices and toward showing the ex- 
tent to which the expression of key, as an element in 
musical composition, becomes concerned with style 
determinants and characteristics, For this purpose 
thirty of the piano sonatas were selected for analysis 
as being highly representative of Beethoven’s crea- 
tive prowess. 

The problems concerned with Beethoven’s selec- 
tion, disposition and use of tonal materials have been 
considered from four main points of view: (1) the 
tonal organization of the complete sonata as regards 
the fundamental keys of movements, (2) the general 
tonal components of individual movements, (3) the 
functional aspects of key expression and (4) the tech- 
nical features which pertain to the various tonal func- 
tions. 

The organization of the complete sonata gives 
evidence of certain fundamental practices which, in 
principle, are paralleled within the movements them- 
selves, Such factors as cyclic tonal form, the pre- 
€minence of Tonic, the preference for certain key- 
relationships according to the mode of the tonality, 
and a profound liking for bi-modal expressions point 
toward a basic concept of tonal usage which extends 
with little or no change throughout the entire sonata 
chronology. Beethoven’s selection of non-Tonic key 
relationships not only results in a hierarchy of pre- 
ferred tonal contrasts, but shows that various spe- 
cific key-relationships are used respectively in 


characteristic ways according to the design of the 
movement, their position within the movement and, 
to some extent, according to the creative period 
within which the movement falls. The preferences 
shown for relationships to the Tonic key are largely 
the same as those which may be determined from 
successive key progressions, 

The ways in which Beethoven brings the elements 
of key and key-change into actual composition have 
been designated as tonal functions. These have been 
determined by considering what in the way of musical 
content is projected at the point where the key is es- 
tablished or where the key-change takes place. Six 
tonal functions may be noted: thematic statement, 
thematic repetition (modulatory sequential progres- 
sions and phrase transposition), cadencing levels, 
preparatory levels and defiective passages. It is es- 
pecially in connection with these tonal functions that 
the significance of tonal expressions as stylistic de- 
terminants may be noted. Not only do certain key- 
relationships become associated with specific tonal 
functions, but the appearances of these various func- 
tions with respect to the over-all design of move- 
ments, the place within movements, or with reference 
to the creative period become particularly recogniz- 
able as stylistic attributes. It is also in connection 
with these tonal functions that the most distinctive 
and individualistic features of tonal expression may 
be observed. 

Beethoven’s practice of bi- modality is particu- 
larly significant as a means of achieving changes in 
tonal quality between movements, sections of move- 
ments and between smaller structural units. These 
practices together with those pertaining to tonal con- 
trasts and functions support in large measure the 
commonly accepted classifications of Beethoven’s 
works into three stylistic periods. 
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PHARMACOLOGY 


PAPAVERINE ANALOGS: RELATIONSHIP 
BETWEEN CHEMICAL STRUCTURE 
AND CORONARY VASODILATOR ACTION 


(Publication No. 4969) 


Calvin Hanna, Ph.D. 
State University of Iowa, 1953 


The coronary vasodilator action of sixty-five pa- 
paverine analogs was studied in an effort to determine 
a minimal effective chemical structure(s) responsible 
for this type of action. These compounds were studied 
on the isolated rabbit heart by the method of Langen- 
dorff and in the anesthetized dog using the rotameter 
to measure changes in coronary flow. 

Coronary dilator action was noted only in those 
papaverine analogs with the 6-alkoxy; 5,6-dialkoxy or 
6,7-dialkoxy (preferable) isoquinoline nucleus. How- 
ever, using present synthetic methods (the Bischler- 
Napieralski reaction or the Pictet-Spengler reaction) 
it has not been possible to prepare papaverine ana- 
logs having the 5-, 7-, 8-monoalkoxy or the 5,7-; 
7,8-dialkoxy isoquinoline nucleus. The 6,7-dialkoxy 
eroups studied were methoxy, ethoxy, methylenedioxy 
and n-butoxy. The isoquinoline N-ring may be 3,4- 
dihydro; 1,2,3,4-tetrahydro or aromatic (preferable). 








The nitrogen group of the isoquinoline ring may be 
secondary or tertiary (preferable) but not primary or 
quaternary. Papaverine is 6,7-dimethoxy-1-(3,4-di- 
methoxyphenyl methyl) isoquinoline. The dimethoxy- 
phenyl group may be rearranged or replaced by other 
groups without complete loss of activity. The methyl 
group may be multiplied n-times within the studied 
limit from zero to three, 


The papaverine analogs in which the alkoxy groups 
of the 6,7-dialkoxyisoquinoline nucleus are diethoxy, 
or ethoxy-n-butoxy have a more gradual and a more 
persistent effect in suprathreshold doses as compared 
to dimethoxy or methylenedioxy. The methoxy-ethoxy 
or methoxy-n-butoxy combinations have an interme- 
diate action when compared with the above two groups 
of compounds, Suprathreshold doses of mixtures of 
the above two groups of alkoxy derivatives yield a 
prompt and persistent coronary vasodilator action. 
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ETHICAL RELATIVISM IN THE LIGHT 
OF CONTEMPORARY AMERICAN THEORIES 


(Publication No. 5183) 


Robert Woodward Chandler, Ph. D. 
Columbia University, 1953 


The main objective of this dissertation is to es- 
tablish the view of ethical relativism. As here con- 
ceived, this view maintains that rational (=logical 
and empirical) methods are incapable by themselves 
of yielding answers to questions of good and bad, 
right and wrong: that the answers to such questions 
are relative to volitional decisions and creative dis- 
coveries. A “volitional” decision is defined as a 
decision which finds no adequate basis in preéstab- 
lished principles of conduct or in knowledge of the 
pertinent facts of the case. A “creative discovery” 
is defined as an imaginative reconstruction of one’s 
experience in a new and unforeseeable pattern. The 
relativist view, conceived in this manner, is eluci- 
dated by studies of four contemporary empirical 


theories of ethics, the theories of the Logical Posi- 
tivists, C. L. Stevenson, R. B. Perry and C. I. Lewis, 
and John Dewey. These studies bear out the relativ- 
ist view by revealing that volitional decisions and 
creative discoveries are necessary elements in the 
definition of ethical terms, in the rational settlement 
of ethical disagreements, in the determination of 
moral values, and in the solution of moral problems. 
A second objective of the dissertation is to 
correct the common impression that the relativist 
view is morally destructive. This objective is pur- 


_ sued by outlining a method of constructing a moral 


system compatible with the relativist view, and by 
suggesting certain basic criteria which might form 
part of such a system. 
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A DISCUSSION OF THE ISSUES IN THE 
THEORY OF KNOWLEDGE INVOLVED 
IN THE CONTROVERSY BETWEEN 
JOHN DEWEY AND BERTRAND RUSSELL 


(Publication No. 4520) 


Elizabeth G. Ramsden Eames, Ph. D. 
Bryn Mawr College, 1951 


This dissertation is concerned with the contrast 
of two points of view in current philosophy, the ana- 
lytic and the pragmatic. Bertrand Russell is taken 
to represent the former; John Dewey the latter. The 
focus of their difference is the controversy between 
them on some specific points in the theory of know- 
ledge. The aim is to show that these differences 
follow from, and reflect critically upon, the method 
and approach which each adopts. 

Their dispute is centered around two issues in 
theory of knowledge, the relation of perception to 
knowledge and the relation of knowledge to truth. 
Russell attempts to find some “given” or primitive 
data which shall be prior in the order of beliefs, both 
temporally and as the secure basis from which valid 
beliefs, which constitute common sense and scientif- 
ic knowledge, may be built up. The increasingly 
modest. claims for immediate knowledge, and for what 
can be inferred from it, the circularity of his theory 
of perception, and his eventual scepticism about 
empiricism are shown to follow from his starting 
point. Russell’s criticisms that Dewey lacks any 
view of data, and that he neglects Hume’s problem, 
are related to Dewey’s rejection of the claim that 
immediate experience is cognitive, his insistence that 
data are relevant and relative to particular problem- 
solving processes, and that perception constructs as 
well as discloses its objects. The problems which 
this position of Dewey’s involves are also pointed out. 

The other important aspect of the theory of know- 
ledge with which the controversy is concerned is the 
definition of truth and of knowledge. Russell defines 
truth as pertaining to propositions, or to the beliefs 
which they express, in so far as they correspond with 
“fact” which is beyond both the proposition and the 
belief. The belief is true to the degree to which it is 
intimately related to experience. However, with his 
analysis of experience and belief, there is always a 
fatal gap between the fact and the belief. The defini- 
tion of knowledge as beliefs which are true and are 
believed for good reason involves similar problems. 
In order to avoid these problems Dewey defines know- 
ledge as the outcome of inquiry and truth as the satis- 
faction of the requirements of the problematic situa- 
tion. Many criticisms of Russell and others are 
brought against this position: that the situation is 
isolated from all other situation, each with its own 
truth, that the situation is the whole of experience, 
that it is impossible for the doubt and the satis- 
faction of it to be both objective and subjective, that 
the definitions of truth and knowledge should go 
beyond the limits of inquires. Some of these are 


seen to fall beside the point, others to require fur- 
ther discussion. 

Finally, both philosophies are evaluated in re- 
lation to the difficulties they face and the means by 
which these difficulties are met. Russell’s use 
of linguistic analysis and behavioristic psychol- 
ogy, and his later sceptical conclusion are shown 
to point to the ultimate failure of his kind of empir- 
ical realism to accomplish what it set out to do. 
Dewey’s “postulates” of continuity, interaction, and 
the circularity of experience and nature, offer a 
more satisfactory answer to his critics. His philos- 
ophy, it is concluded, offers a more promising ap- 
proach and method than Russell’s, but requires 
further clarification, particularly on the points of 
cognitive and non-cognitive experience, and the 
theory of universal propositions. 
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LEADERSHIP AND INTELLIGENCE 
A CRITICISM OF THE THEORY OF THE 
ELITE IN THE WORKS OF KARL MANNHEIM 


(Publication No. 5188) 


Margaret Barrow Fisher, Ph. D. 
Columbia University, 1953 


Two approaches to the study of the relation be- 
tween leadership and intelligence are here compared 
in terms of method: Karl Mannheim’s theory of the 
intellectual élite, and a theory of leadership as a 
function of practical intelligence. 

Mannheim studies leadership by analyzing leaders’ 
traits and skills. The critical trait is relatively de- 
tached status in relation to the class structure, in- 
dustrial organization, and the bureaucracy. The crit- 
ical skill is mastery of “a genuine synthetic political 
science.” The method of judgment appropriate to the 
inevitable age of planning is the Hegelian method of 
Reason, which achieves a dialectical transcendence 
above partisan perspectives and a synthesis of goals 
in a collective destiny. Reason grasps the principia 
media, concrete applications of general principles, 
and builds a rational plan upon them. Freedom con- 
sists in self-discipline under the plan and the pro- 
tection of some unregulated areas in it. Leadership 
in planning requires the manipulation of institutional 
patterns which proliferate around a few “key positions 
in cyclical structures, and the extension of rational 
control over the irrational matrix of society. 

An exclusive leading élite capable of comprehen- 
sive rational judgments affording maximum calcula- 
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bility of social behavior will best serve freedom. 
Since judgments are adequately projected when sym- 
bols are detached from the concrete structure of 
events, an élite undertaking the complex judgments of 
planning must be detached from the class structure in 
order to satisfy the criteria of symbolic adequacy in 
the method of Reason. These conditions are satisfied 
by the “free-floating” intellectual élite, whose leader- 
ship insures freedom in planning. 

According to the method of practical intelligence, 
leadership in self-regulative groups is regarded as 
the function of a community of judgers, the invest- 
ment of authority in an agent. Authority has refer- 
ence to the support essential to continuity in individ- 
ual or group development, and accrues to the indi- 


vidual through participation in a community of judgers. 


Freedom is a condition, not a product, of judgment; 
it has reference to maintenance of a maximum of 
alternatives for continuity in development and to the 
open communication that facilitates maximum guid- 
ance and self-regulation. Leadership is studied in 
the general context of the pragmatic concept of intel- 
ligence aS a means of moving from unsettled to more 
satisfactory situations, and is analyzed as varying 
with the modes of practical intelligence. 

Mannheim views the task of the intellectual as the 
development of a rational plan characterized by total- 
ity and calculability; manipulation of mass behavior 
according to the plan; “sublimation of psychic ener- 
gies” and “mass analysis of depth disturbances” in 
the mass. The élite must be organized as an exclu- 
Sive, incisive, dedicated, skilled order, selected on 
the basis of achievement (education), awareness 
(grasp of future possibilities), and detachment. 

According to the method of practical intelligence, 
not planning but problem-solving is the present task 
of society. The intellectuals have the responsibility 
for involvement in, not detachment from, processes 
of social organization, and especially of participation 
in communities of judgers. They must especially 
concern themselves with developing maximum skill 
in the method of practical intelligence in the com- 
munity of judgers; relating emotions and feelings to 
judgmental processes as cues for judgment and moti- 
vation for action; finding the infinitely variable 
“middles” between extremes in a situation and facili- 
tating the development of consensus on goals and 
programs; developing maximum guidance in judg- 
ment through adequate generalizations and open com- 
munication. 

Mannheim’s method of Reason eventuates in a 
theory of the élite, and offers no concept of intelli- 
gence or of authority. It does not offer adequate 
guidance to the role of the intellectual in society, or 
to the study of the relation between intelligence and 
leadership. However, Mannheim’s prophecy of dis- 
organization, alienation and despair ought to be taken 
seriously. But in studying problems in the relation 
between intelligence and leadership in democratic 
and pluralistic societies, more guidance seems to be 
offered by the theory of leadership suggested by the 


method of practical intelligence than by the theory 
of the élite. 
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THE ROLE OF EXPERIENCE AND VALUE IN 
NATURALISTIC AND PERSONALISTIC THOUGHT 
AS REPRESENTED BY THE PHILOSOPHIES OF 

CLARENCE IRVING LEWIS AND 3 
EDGAR SHEFFIELD BRIGHTMAN 


(Publication No. 5230) 


James Russell Gardner, Ph. D. 
University of Illinois, 1953 


The relation of personalism to naturalism has pre- 
sented a problem of increasing interest to serious- 
minded thinkers during the past fifty years. Origi- 
nating as a protest against absolute idealism on the 
one hand, and evolutionary naturalism on the other, 
personalism has generally contended, as against 
naturalism, for a theistic view of the universe and a 
spiritualistic view of personality and value in that 
universe. 

Recently, however, there appears to be a move- 
ment toward an alliance between the two systems, 
involving an implied departure from their original 
position. In view of this assumed convergence our 
major task in this thesis will be the determination 
of the relation which does actually exist between them, 
and an appraisal of the nature of their purported 
alliance. 

Our method for solving this problem will be both 
analytic and comparative. The subject-matter for 
this procedure will be the basic writings of Edgar 
Sheffield Brightman, spokesman for the personal- 
istic school, and Clarence Irving Lewis, advocate for 
the naturalistic point of view. These writings, as 
delimited by our purpose, will be assessed in respect 
of the role played by experience and value, two con- 
cepts which are both central in those writings and 
determinative in the solution of our problem. 

This, in turn, confronts us with a secondary pro- 
blem, centering in the relationship between these two 
concepts, which involves several basic questions. 
Just where are the significant areas of agreement and 
disagreement regarding these terms? How are the 
two concepts related to each other in the thought of 
each man? What are some of the elements of weak- 
ness discoverable in each writer’s point of view? 
And finally, what do these preliminary findings add 
up to in the solution of our prior problem? 

Answering the first question our thesis will show 
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that both men regard experience as (1) personal, (2) 
immediate and mediate, (3) most significant in its 
immediate aspects, (4) dualistic in its epistemological 
implications. As to value they agree (1) that it is 
cognitive, (2) that intrinsic value is ultimate, (3) that 
value is related to moral activity. Differences in 
respect of experience arise (1) at the point of depar- 
ture, (2) in the plan of procedure, (3) in the data 
included, and (4) in respect of the criterion of coher- 
ence. Values in turn are treated differently (1) 
methodologically, (2) epistemologically, and (3) 
metaphysically. 

As to the second question, Brightman relates ex- 
perience to value (1) genetically, (2) analytically, (3) 
semantically, and (4) metaphysically, while Lewis 
establishes the relationship on the same epistemologi- 
cal foundation as holds between sense experience and 
empirical knowledge generally. 

Replying to the third question, Brightman exhibits 
weakness (1) in his view of the “Supreme Source” of 
value, (2) in his tendency toward circularity, (3) in 
his assertion that “mind is the only datum,” and (4) 
in his disproportionate emphasis upon reason. Lewis, 
on the other hand, reveals a tendency to build objec- 
tivity on a subjective foundation, and also opens the 
door for a deeprooted scepticism to permeate his 
entire system. 

Finally, our general conclusions, as bearing on 
the over-all problem, include the following proposi- 
tions: (1) Personalism and naturalism have not met 
in their definition of these two basic terms; (2) They 
have not fully met where experience intersects with 


value; (3) They meet only halfway in the methodologi- 
cal use they make of experience and value; (4) They 
only apparently “meet” in their repudiation of logical 
positivism, in their method of verification and in 
their emphasis upon contextual interpretation. These 
principles have not been so much acquired as inher- 
ited. They were latent, if not patent, in the two 
philosophies from the beginning. The reconciliation 
between the two, therefore, is but a quasi-rapproche- 
ment. Personalism is neither a glorified form of 
naturalism, nor is naturalism a denatured personal- 
ism. 
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ATTITUDES OF DIDEROT TOWARD 
PRIMITIVISM 


(Publication No. 5199) 


Wynona Moore Lipman, Ph.D. 
Columbia University, 1953 


In this study the writings of Diderot are analyzed 
in order to determine his attitude towards primitiv- 


ism. It is shown that on certain issues he takes a 
definitely primitivistic position. For instance, he 
espouses an “esthetic primitivism” — our manners 
are less poetic now than they once were. But on 
other issues he is anti-primitivistic: he favors edu- 
cation, science, life in society, a eertain amount of 
comfort. Thus it does not appear possible to classify 
Diderot as being, in general, either a primitivist or 
a progressivist. 

But he does attempt to synthesize the primitivistic 
and the anti-primitivistic positions. He would like to 
combine the advantages of savage and civilized life, 
and to do without their disadvantages. He wishes to 
fuse the culture of civilized man with the natural 
spontaneity of the savage. As a sensitive person, he 
is shocked by the crudeness of primitive life; asa 
moralist, he finds savagery a useful model for moral 
guidance; and as an empiricist, he is able to take both 
these positions into account. He sees that the overly 
sensitive person and the overly intellectual person 
are both one-sided, and so he proposes the genius as 
the ideal reconciliation of these contracting types. 

Diderot’s philosophy of materialism is reviewed, 
and the effects of his attitude toward matter are 
pointed out in his pronouncements upon culture, 
morality, and human thought. Other aspects of 
Diderot’s philosophy that are studied are his biologi- 
cal interpretation of the “natural,” his view of the 
“ethical state of nature,” and his attitude towards 
thought. It is also suggested that, in regard to primi- 
tivism and progress, Diderot was less in opposition 
to Rousseau than he thought himself to be. 
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SELF-ESTEEM: A STUDY OF THE ETHICAL 
SIGNIFICANCE OF CERTAIN ASPECTS OF THE 
DYNAMICS OF SELF-ESTEEM AS DEVELOPED 
IN PSYCHIATRY AND GESTALT PSYCHOLOGY 


(Publication No. 5206) 


Morris Robert Short, Ph. D. 
Columbia University, 1953 


This study is an attempt to develop ethical impli- 
cations of findings of gestalt psychology and post- 
Freudian psychiatry. The prime concern is the moral 
well-being of the person both as an individual and as 
a member of social groups, and the role of self- 
esteem in determining his moral well-being. 

The basic theory of the study is gestalt, with its 
field-theory view of causality and thingness, aware- 
ness and behavior, and fact and value. As gestalt 
theory had not already been adequately developed in 
reference to the last (fact and value), it was necessary 
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to develop this phase of gestalt theory to suit the needs 
of the study. 

The person is viewed as a field object, partially 
determining his own behavior and development through 
his conscious awareness. Awareness iS viewed aS a 
partial subjective manifestation of objective process-- 
hence, as lawful and causally determined. But it is 
interdependent with its own determinants, and hence 
more or less (depending on its quality) the deter- 
minant of the person’s situation and behavior. Per- 
sonal awareness is thus a significant factor in the 
course of events. 

Personal awareness varies in quality but is amel- 
iorable. A child’s awareness is rather limited and 
rigid. He feels that things are just as he sees them, 
and he tends to see them in terms of his own desires. 
The awareness of the neurotic person tends to be 
autistic, compartmentalized, egocentric, and couched 
in all-or-none terms. That of the more mature, 
healthy person is more logically consistent, better 
integrated, socialized, and attuned to things as they 
are. Awareness tends to improve in quality when the 
person’s living conditions (particularly interpersonal 
relations) are improved. Improved awareness of self 
is particularly significant in personal development. 

An important aspect of developing awareness is 














the increased tendency to use concepts more descriptive 


of things as they are. For the observation and evalua- 
tion of self and others, limited evidence indicates these 
concepts to be unsuitable: (1) ‘bad’ and ‘evil,’ (2) 
‘perfect,’ (3) ‘evil tendencies’ and ‘evil forces,’ and 
(4) ‘absolute autonomy,’ ‘self-sufficiency,’ and ‘self- 
containedness.’ This does not mean that these con- 
cepts should be anxiously avoided, but that in so far 
as one is able to do so, it is preferable that he see 
himself and others in terms of these more suitable 
concepts: (1) more or less ‘good,’ as descriptive of 
one’s quality of functional unity, (2)‘faults and limita- 
tions,’ (3) ‘inherent tendencies toward good functional 
unity,’ and (4) ‘interdependence with other persons, 
social groups, and circumstances.’ 


‘Perfection,’ ‘absolute autonomy,’ ‘self-sufficiency,’ 


and ‘self-containedness’ are found unsuitable because 

they do not describe persons as they are, nor do they 
describe what persons in successful therapy develop 
toward. In fact, a person’s thinking of himself in 
these terms is actually harmful. Similarly, it is 
undesirable for a person to think of himself as hav- 
ing evil tendencies or as imbued with evil forces, 
and in successful therapy such attitudes tend to be 
mitigated or overcome. 

‘Bad’ and ‘evil’ are not univocal concepts. In 
practical use, they tend to mean that something 
“Should be viewed with abhorrence and shunned.” 
Viewing with abhorrence and shunning tend to dis- 
tort awareness and make behavior toward something 
less appropriate and effective; hence, use of these 
concepts is undesirable. In actual practice, the more 
mature, healthy person does tend to get away from 
seeing himself and others in terms of these concepts. 

The study also includes formulations, based on 
limited empirical evidence, regarding the following: 
the psychology of behavior control, self-awareness, 
emotional wholeheartedness, the beneficence and 


harmfulness or moral notions, goals for personal 
development, and the interdependence between social 
groups and persons. 


Microfilm copy of complete manuscript of 297 
pages, $3.71. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-703. 


A THEORY OF DUAL OBLIGATION 
(Publication No. 5170) 


Gilmore Stott, Ph. D. 
Princeton University, 1951 


This dissertation proposes that the distinction 
which may be drawn between obligations we owe 
others as a matter of their right, and obligations we 
set for ourselves as a matter of volunteered efforts 
on behalf of others, is a distinction of central impor- 
tance for ethical theory. It is held that, while these 
two kinds of obligation both involve an ultimate 
ethical assumption to the effect that ‘what we should 
do is to express regard for persons’, the one sort of 
obligation (here termed social obligation) expresses 
such regard by the performance of duties for which 
the agent’s fellows may legitimately claim reciprocal 
rights — and the obligatoriness of such obligations is 
found to consist in the agent’s appreciation of the 
fact that their performance contributes to the integ- 
rity of the network of agreements which constitutes 
society and affords its members the security con- 
sequent upon ‘knowing what they can legitimately 
count on’ from their fellows; whereas the other kind 
of obligation (here termed ideal obligation) expresses 
regard for persons by performing activities for which 
the agent’s fellows cannot legitimately claim recip- 
rocal rights, in which case the agent does not receive 
obligations from society, but rather volunteers an 
activity to which none of that activity’s recipients 
could claim a right — and the obligatoriness of such 
obligations is found in the agent’s appreciation of the 
worth for persons which the aim would realize if 
actualized. Within ideal obligation the further dis- 
tinction is noted between activity volunteered out of 
ideal justice — activity, that is, which is undertaken 
in obedience to a conceptualized ‘better’ rule for 
social practice than is found extant; and activity 
volunteered out of love — activity, that is, which 

recognizes no bounds in its willingness to benefit its 
recipient, and which is consequently undertaken in 
disregard of any rule whether extant or ideal. 

The unresolving character marking so much of 
the ethical conflict which strikes us with genuine force 
is Owing, it is proposed, to this dual nature of obli- 
gation — i.e. the obligation on the one hand to main- 
tain society’s rules, and the obligation on the other 
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hand to improve them or to act with such outgoing 
generosity as to disregard them altogether. The re- 
lations between social and ideal morality are analyzed, 
attention being given to aspects in which these two 
sorts of morality are mutually dependent, mutually 
destructive, and aspects in which they are prone, each 
one, to fill the breach left by the other when, owing to 
special circumstances, either social or ideal morality 
becomes impossible of achievement. While conflict 
between obligations within social and within ideal 
morality is recognized, it is held that such conflict 
tends upon reflection to resolve itself, whereas a con- 
flict between social and ideal morality, when it occurs, 


tends upon reflection to sharpen itself, each alternative 


maintaining its legitimate claim upon the agent so that 


in following the one alternative he disregards another 
which he still recognizes as obligatory upon him. A 
conflict between ideal and social obligation is held, 
that is to say, not to be resolvable, if by resolvable 
one means to indicate the agent may, by assuming 

his responsibility to carry out the one, be cleared of 
the legitimate claim that the other still holds upon 


him. It is therefore in the nature of the moral stat- 
ure increases by his keen awareness of the legitimacy 
of the two irreconcilable ethical imperatives, not in 
his ‘deciding’ between the two in the sense of ab- 
solving himself from the claim of the one imperative 
by undertaking to fulfil the other. 

This study undertakes to be a theoretical one, and 
is offered for the clarificatory power it may afford 
with respect to its subject matter — i.e. ethical ex- 
perience as it in fact occurs. The project as a whole 
was suggested by the author’s work as a student with 
Lord Lindsay of Birker (A. D. Lindsay), then Master 
of Balliol College, Oxford, and by Lindsay’s book, 
The Two Moralities: Our Duty to God and to Society 











(London, 1940) — and is an attempt to develop, 
clarify and systematize certain leading ideas gained 
from Lord Lindsay. 
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COSMIC RAY ELECTRONS AT ALTITUDES 
FROM SEA LEVEL TO 14,000 FEET 


(Publication No. 5002) 


Paul Raymond Barker, Ph. D. 
University of Michigan, 1953 


A cloud chamber containing aluminum and lead 
plates was used to measure the intensities of cosmic 
ray electrons at Ann Arbor, Echo Lake, and Mt. Evans. 
The chamber was triggered by a telescope of thin- 
walled aluminum counters. At each altitude measure- 
ments were made at zenith angles of 0°, 45°, and 60°. 

Electrons are distinguished from other ionizing 
particles by their interactions with the metal plates. 
Electrons of low energy are absorbed in the aluminum 
plates at the top of the chamber, and their energies 
are estimated from the number of plates they pene- 
trate. Electrons of high energy produce showers in 
the lead plates, and their energies are estimated from 
the size of the showers. Most penetrating particles 
(mesons and protons) pass through the plates without 
any observable interaction. Those which have suffi- 
ciently low energy to be absorbed in the plates can be 
distinguished from electrons by their high rate or 
ionization. 


The observed intensities of penetrating particles 
are in good agreement with the results of other in- 
vestigators, and therefore if there are any errors 
inherent in the method they must be of such a nature 
as to affect only the electrons and not the penetrating 
particles. Within the statistical uncertainties, the 
observed energy spectra of electrons are the same 
at the various altitudes and zenith angles, and an av- 
erage spectrum, corrected for scattering.in the 
counter telescope, is presented. The observed in- 
tensities of electrons are given in terms of the in- 
tensities of penetrating particles. It is found that the 
decrease of intensity with zenith angle is much less 
than has been reported by other investigators. The 
value of the vertical intensity near sea level is in 
agreement with other results, but the increase of 
vertical intensity with altitude is somewhat slower 
than has previously been reported. 

The expected number of electrons originating 
fromp-mesons is calculated as accurately as possi- 
ble for the vertical direction at the altitude of Ann 
Arbor. An approximate method of calculation gives 
almost the same result and is used for other altitudes 
and zenith angles. An attempt is made to include the 
effects of scattering in the atmosphere on the 
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intensities of these electrons. As was expected, the 
observed numbers of electrons are larger than the 
calculated numbers, and it is assumed that the excess 
electrons originate from neutral up -mesons produced 
by nuclear interactions in the .tmosphere. This 
assumption is supported by the altitude dependence of 
the vertical intensity of the excess electrons, which 
is found to be exponential with an absorption length of 
135-15 gm cm “. The dependence of the excess 
electrons on zenith angle is much less steep than 
would be expected if the electrons preserved the di- 
rections of the primary particles from which they 
originated. This difference is greater than can be 
explained by the effects of scattering in the atmos- 
phere. It is concluded, therefore, that the neutral 
[t-mesons, from which the excess electrons suppos- 
edly originate, must have a relatively small average 
energy. 
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COSMIC RAY PROTONS AT 3.4 KILOMETERS 
AND THE NUCLEAR ABSORPTION OF 
PROTONS IN LEAD 


(Publication No. 5255) 
Gerald Ray Garrison, Ph. D. 
University of Washington, 1952 


A magnetic cloud chamber was used with an appro- 


priate arrangement of coincidence and anti-coincidence 


counters to photograph tracks of those charged par- 
ticles at 3.4 kilometers altitude having ranges of 0.4 
to 15 cm and 0.4 to 30 cm in lead. An additional 2.5 
cm of lead was used above the chamber to remove 
electron showers. Plotting in each case the distribu- 
tion in momentum of positive and negative particles 
there is shown a large momentum interval in which 
only protons are stopped due to ionization losses. 
Because of the large thicknesses of absorber used, 
most of the protons were also stopped at momenta 
above this interval by nuclear interaction. At lower 
momenta the proton intensity was determined from 
cloud chamber track density, a method which fails 
above about 0.5 Bev/c where the ionization of a pro- 
ton is less than three times that of a meson. 

Measurements were made at Climax, Colorado 
at an elevation of 3.4 kilometers and magnetic latitude 
48 degrees north. An accurate proton momentum 
spectrum was determined for the interval 0.7 to 
2.0 Bev/c. In this interval which extends from the 
experimental cut-off to the maximum measurable 
momentum the proton intensity drops smoothly from 
about 28% of all ionizing particles except electrons 
at 0.7 Bev/c to 10% at 2.0 Bev/c. For the entire 
interval protons form 20+2% of all ionizing particles 
except electrons. 

From the number of protons stopped in 15 and 30 
cm of lead and in 5 cm of lead from previous work 
the path length for removal of protons in lead by nu- 


clear interaction was calculated. The result is 
206 t 30 g/cm’ for protons in the momentum interval 
0.9 to 2.5 Bev/c. 

The meson positive excess was determined by 
combining the measured proton intensity with the 
total meson and proton intensity from earlier work. 
A positive excess of 1.14 + .07 was found for the 
momentum interval 0.17 to 0.60 Bev/c and an excess 
of 1.17 + .06 for the interval 0.60 to 2.0 Bev/c. 
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AN INVESTIGATION OF THE CHARACTERISTIC 
INFRARED ABSORPTION BANDS 
OF THE PEPTIDE LINK 


(Publication No. 5056) 


Heinrich Berthold Kessler, Ph. D. 
University of Michigan, 1953 


In order to establish which infrared absorption 
bands are characteristic of the vibrations of the 
peptide link (-NH-CO-), the spectra of a series of 
ten n-alkyl N-monosubstituted amides, of three 
diamides, and of three polyamides ,nylons) were in- 
vestigated between 3500 cm™ and 660 cm=1. The 
spectra of three lactams were also examined to ob- 
serve the effect of the cis-configuration of the 
-NH-CO- group upon the spectrum. 

Four methods were used to establish the bands 
arising from the peptide link and to assign them to 
fundamental vibrations of the -NH-CO- group. These 
were (1) comparison of spectra to determine bands 
common to this series of molecules, (2) dissociation 
of the intermolecular hydrogen bonding by dilution in 
non-polar solvents or by thermal dissociation, (3) 
isotopic substitution of deuterium for hydrogen on 
the nitrogen atom, and (4) examination of spectra of 
oriented samples with plane polarized radiation. 

Most of the spectra were obtained with a Perkin- 
Elmer model 21 double-beam spectrophotometer 
having a sodium chloride prism. The few spectra 
recorded between 660 cm™ and 400 cm™ were ob- 
tained with a Perkin-Elmer model 12C spectrophoto- 
meter having a KRS-5 prism. Two matched silver 
chloride transmission polarizers have been described. 
They were designed so that lateral displacement of 
the beam would be avoided. Low temperature, high 
temperature, variable thickness, and fixed thickness 
cells have also been briefly described. 

The occurrence of peptide bands near 3300 cm~’, 
3050 cm™, 1650 cm™ ‘and 1550 cm™ is confirmed, and 
bands near 700 cm ™‘ and 1250 cm™ are also shown to 
be characteristic of the -NH-CO- group. The 700cm™ 
absorption is rather diffuse, but very constant in posi- 
tion. The 1250cm~’ absorption varies in position 
throughout this series of molecules and increases in 
complexity as the molecules increase in complexity. 

More complete examination of the known bands 
confirms the assignment of the 3300 cm™ (ca. 3200 cm~’ 
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in lactams) and 1650 cm™ bands to hydrogen bonded 
N-H and C=O stretching vibrations respectively. The 
assignments of the 1550 cm™ and 3050 cm-* bands 
remain uncertain. The low frequency of the C=O 
bond stretching vibration in dilute solution (ca. 1690 
cm) implies that the resonance structure of the 
-NH-CO- group is present in the unassociated liquid. 
Its normal frequency (ca. 1735 cm™~’) in the gaseous 
N-methylformamide spectrum indicates that the res- 
onance structure is not present in the gaseous state. 
The diffuse band found near 700 cm™ is shown to 
arise from the N-H out-of-plane deformation vibra- 
tion. Although some of the characteristics of the 
1250 cm~ band indicate that it may arise from a 
C-N stretching vibration, this assignment is not 
satisfactory. The behavior of the 1250 cm™ and 
1550 cm™ bands is shown to be inconsistent with 
their assignments to simple C-N stretching and N-H 
deformation vibrations respectively, and it apparently 
will be necessary to consider interactions between 
these vibrations. 
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ANGULAR AND DIRECTION- POLARIZATION 
CORRELATION FOR SUCCESSIVE 
GAMMA-GAMMA AND BETA-GAMMA 
TRANSITIONS 


(Publication No. 5058) 
Robert Mayer Kloepper, Ph. D. 
University of Michigan, 1953 


The dissertation is an experimental determination 
of the correlation between the direction of emission 
of a gamma ray (or a beta ray) and the polarization 


of a second quantum in successive nuclear transitions. 


These direction-polarization correlation functions, 
when interpreted in light of angular correlation data, 
allow one to assign both the multipole order of the 
gamma transitions and the parity changes involved. 
The Compton scattering process is utilized as the 
polarization-sensitive process in the polarimeter. 
Scintillation detectors are used throughout; for these 
were developed polystyrene-terphenyl plastic scintil- 
lation phosphors. These phosphors have a high effi- 
ciency for gamma rays; in addition, they are fairly 
linear in their response to incident electron energy; 
they are cheap and easy to make in large sizes. An 
anthracene crystal is employed as the scintillation 
phosphor of the beta detector for the beta-gamma 
correlation measurements. 

The measured angular and direction-polarization 
correlation of Co” is in good agreement with reliable 
work of previous investigators and gives an index of 
the reliability of the performance of the instrument. 
The measured angular correlation of Cs’ is like- 
wise in agreement with previous experiments but the 
two former determinations of the direction-polariza- 
tion correlation of Cs*’ are in disagreement. This 


investigation has substantiated the work of Metzger 
and Deutsch and assigns spins of 4-2-0 to the levels 
and EQ,EQ to the (effective) gamma rays of this 
nuclide. 

No gamma-gamma angular or direction-polariza- 
tion correlation was found for the Sb’™; this result 
can be reconciled to theory by assuming the 1.7 Mev 
transition to be a mixture of multipoles (MD and EQ) 
and the lowest 0.60 Mev gamma to be pure EQ, by 
choosing spins of 3-2-0 for the levels involved in the 
gamma-gamma cascade, and by allowing no parity 
changes. 

The beta-gamma angular correlation of Sb’™ is 
in good agreement with previous work, suggesting 
either a 3-2-0 or a 1-1-0 assignment to the levels 
of the beta-gamma cascade. On the basis of internal 
conversion data and the gamma-gamma correlation 
results 3-2-0 is probably the more correct; the re- 
quired spin of 3 for the ground state of Sb’™ agrees 
with nuclear shell theory. Direction-polarization of 
this decay requires that no parity change be involved 
in the gamma-transition; that is, that it be EQ for 
the 3-2-0 spin assignment. Most investigators agree 
that the highest energy beta component is B;;, L=2, 
first-forbidden, yes parity change. If so and if the 
first excited state of Te’™“ is even, one must assign 
an odd parity to the ground state of SB’™, in further 
agreement with the theory of the nuclear shell model. 
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AN EXPERIMENTAL UPPER LIMIT FOR THE 
MAGNITUDE OF THE HALL EFFECT IN 
SINGLE CRYSTALS OF SODIUM CHLORIDE 


(Publication No. 5065 


John Leonard Levy, Ph. D. 
University of Michigan, 1953 


This work is primarily concerned with the develop- 
ment of a sensitive method for measuring the Hall emf 
in single crystals of alkali halides at elevated tem- 
peratures. The Hall effect has never been observed 
for the ionic conduction exhibited by these materials, 
because the corresponding mobility is expected not 
to exceed 107’ mi /volt-sec. 

After a review of the experimental techniques for 
determining mobilities in solids, the various methods 
used for the observation of the Hall effect are ana- 
lyzed critically to justify the choice of a cross- 
modulation method. While the sample is subjected 
to alternating electric and magnetic fields with re- 
spective frequencies of 85 cps and 60 cps, the 25-cps 
component of the resultant Hall signal is measured. 

The design and construction of equipment using 
this method are described. This apparatus consists 
essentially of an 85-cps signal generator capable of 
delivering 20 watts, an electromagnet producing 
60-cps magnetic fields up to 1 rms weber/m’, a 
selective 25-cps amplifier with a sensitivity of 1 
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microvolt, and associated balancing circuits. The 
mobility sign is determined by observing the phase 
difference between the Hall signal and the output of a 
reference 25-cps signal generator in synchronism 
with the Hall emf. The overall sensitivity of the 
apparatus is approximately 107° m’*/volt-sec. 

Sample holders which keep the sample at the re- 
quired temperature in the narrow gap of the magnet 
are also described. 

With this equipment, the detection of the Hall ef- 
fect was attempted in single crystals of sodium 
chloride between 650°C and 800°C (melting point). 


due to the monomer form, appears in the neighbor- 
hood of 8.2u. The “association” band centered near 
15.4u is extremely wide and diffuse, closely resem- 
bling the 3 association band. The association bands 
at 7.1u and 7.5 Ware also rather broad but the one 
near 94 is relatively sharp. The 8.2 4 monomer band 
is extremely variable in position but it may be re- 
marked that in secondary and branched primary al- 
cohols, a second monomer band appears (in addition 
to this variable one) near 9.34, which is much more 
constant in position. Methanol and the 2-Methyl-2- 
Alcohols are peculiar in that the 7.54 association 


However, excessive current noise (~10 microvolts/cps) band is absent and the 8.2 4 monomer band occurs at 


in the sample subjected to electric and magnetic fields 
of the order of 10 volt/m and 1 weber/m’ prevented 
the observation of any Hall signal. An experimental 
upper limit of 107’ m*/volt-sec for the mobility re- 
sults from the measurements. 

Refinements of the present method are suggested 
to increase further the sensitivity of the apparatus in 
this case. 

Measurements of the Hall effect in photoconductive 
films of lead telluride at 30°C and -190°C are re- 
ported. The experimental results are discussed with 
regard to the mechanism of photoconductivity in such 
material. 
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INFRARED STUDIES OF THE 
HYDROGEN BOND IN ALCOHOLS 


(Publication No. 5102) 


Alexander Verrijn Stuart, Ph. D. 
University of Michigan, 1953 


The object of this study is to investigate the hydro- 
gen bond giving rise to association in the alcohols by 
its effects on the infrared spectra of these compounds. 
For the stretching vibration of the OH group these are 
well-known. Thus the region studied must be extended 
to include the frequency range in which the in-plane 
and out-of-plane OH deformation vibrations (desig- 


nated 6(OH)’ and 6 (OH)” respectively) are expected . 


to occur. Two problems are of importance: a) an 
assignment of 6 (OH)’ and 6 (OH)”, b) a model for 
the bond in alcohols. 

Spectra of twenty seven alcohols are studied 1) as 
pure liquids, 2) as solutions of various concentrations 
in different solvents and at different temperatures, 

3) aS vapors. A double beam spectrometer is used 
and the solvent spectrum is compensated for, using a 
variable thickness cell. 

The results are complex and seem to depend on 
the nature of the alcohol (primary or secondary) and 
on the position of substituents in the hydrocarbon part 
of the molecule. Certain features, however, are com- 
ron to certain series of alcohols. All n-primary 

.ohols exhibit bands near 7.1u, 7.54, 9uand 15.4u 
uch weaken markedly on dilution, while a new band, 


higher frequencies. 

The main conclusions to be drawn from the in- 
vestigation are: 

a) Assignment of 6 (OH)’ and 6(OH)”: The 7.14 
and 7.5 4 association bands and the 8.2 “4 monomer 
band are tentatively assigned to 6(OH)’. Similarly 
the 15.4 u association band is identified with 6(OH)” . 
The 9“ association band (and the occasional 9.3 
monomer band) seem to be connected with a rocking 
vibration of the molecule. 

b) Bond Model: In agreement with previous work- 
ers the presence of stable dimer and chain polymer 
forms is accepted for the associated state, causing 
a doubling of the OH stretching band. The dimer form 
probably does not contribute to 6 (OH)’ , but in the 
chain polymer this vibration is sensitive to cis-trans 
isomerism, giving rise to a double band wherever 
such isomerism occurs. The hindered rotation of 
the OH group, i.e. 6 (OH)” , cannot take place in the 
associated molecule, but a torsional oscillation 
occurs instead. 
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THE CREEP OF ZINC SINGLE CRYSTALS 
UNDER DIRECT SHEAR 


(Publication No. 4996) 


Elliot Hillel Weinberg, Ph. D. 
State University of Iowa, 1953 


Room temperature measurements on the creep of 
Single crystals of 99.99 and 99.999 per cent zinc under 
direct shear have been made in this laboratory on 5 
crystals whose basal planes were oriented parallel 
to the shear direction. The empirical creep law pro- 
posed by Tyndall,! s = at™, has been verified on all 
of these with m approximately equal to 0.6. 

A single run was carried on for over 100 hours, 
measurements starting with a strain of about 5 micro- 
radians and extending to about 3 degrees. No devia- 
tion from the above law was observed over the entire 
range. Further evidence has been obtained to suggest 
that bending, as a result of rotation of some lattice 
planes with respect to others, is the cause of observed 
discrepancies in tensile creep tests, even at small 
strain values. Rapid annealing of strain hardening 
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takes place only when the lattices have not been 
bent. 

The Bauschinger effect has also been investigated, 
using the direct shear apparatus. Reversal of the 
stress shortly after the completion of a creep run 
produced creep at extremely low stress values, the 
exact value being quite dependent on the time between 
the runs. The Bauschinger effect can be looked upon 
as an extension of the very slight creep recovery that 
is known to occur in strained single crystals. 


1,E, P. T. Tyndall, J. Appl. Phys. 21, 939 (1950). 
2. R. E. Holland, Thesis, State University of Iowa, 
1944, 
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PHYSICS, ELECTRONICS & 
ELECTRICITY 


ELECTRONIC STRUCTURE OF DIAMOND-TYPE 
VALENCE CRYSTALS: INCLUDING A 
CALCULATION OF THE ENERGY BAND 

STRUCTURE OF DIAMOND BY THE 
ORTHOGONALIZED PLANE WAVE METHOD 


(Publication No. 5192) 


Frank Herman, Ph. D. 
Columbia University, 1953 


Recent progress in semiconductor physics demon- 
strates the need for more complete knowledge of the 
electronic structure of diamond, silicon, and germa- 
nium than is currently available. The primary ob- 
jective of the present investigation was to determine 
the most effective manner of calculating the energy 
of these crystals. It was required that the task be 
achieved with the aid of a desk calculator, assisted 


only by medium-scale automatic computing machinery. 


After reviewing many approximational methods, the 
orthogonalized plane wave method! was chosen as the 
most suitable. The effectiveness of this technique 


was then tested by deriving the energy band structure . 


of the diamond crystal. 

Since the determination of a self-consistent crys- 
tal field was found impractical, it was necessary to 
assume an appropriate potential to represent the 
diamond crystal. The charge densities of free carbon 
atoms in the valence state were arranged in the form 
of a diamond lattice in order to approximate the 
charge density of the diamond crystal. From this 
model, the crystal Coulomb potential was readily ob- 
tained; the crystal exchange potential was then cal- 
culated by the free-electron approximation. 

The solution of the diamond crystal eigenvalue 
problem was considerably simplified by group theo- 
retical reasoning. The high order secular determi- 
nants occurring in the orthogonalized plane wave 


method were factorized in accordance with these 
symmetry arguments. The eigensolutions for certain 
crystal states were determined by evaluating the 
appropriate reduced secular determinants by means 
of IBM punched card calculating machines. 

Some unexpected features in the energy band 
structure of diamond were revealed by the present 
solution.* The lowest conduction band eigenstate at 
the central point of the reduced zone was three-fold 
degenerate, rather than non-degenerate, as found 
earlier. The minimum energy state for electrons, 
it was found, lies within the reduced zone, somewhere 
along the 100 axes, rather than at the central point, 
as indicated by the previous studies. While the con- 
duction band is thus shown to be different from that 
calculated by the cellular method and by the tight- 
binding approximation, the valence band structure is 
found to be essentially the same as that determined 
earlier. 

The present solution not only demonstrates the 
effectiveness of the orthogonalized plane wave in 
dealing with the diamond crystal, but yields an energy 
band structure that appears to be more reliable than 
previous ones. The symmetry arguments developed 
can be readily applied to silicon and germanium. An 
exploratory calculation of the germanium crystal has 
already been made“ by extending the present investi- 
gation. 


1, C, Herring, Phys. Rev. 57, 1169 (1940). 
2. J. C,. Slater, Phys. Rev. 81, 385 (1951). 
a. Fs 


Herman, Phys. Rev. 88, 1210 (1952). 
4, Herman and Callaway, Phys. Rev. 89 (to ap- 
pear in January 15, 1953 issue). 
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PHYSICS, NUCLEAR 


ANGULAR DISTRIBUTION STUDIES OF 
p*! (d, p)P*?* REACTIONS 


(Publication No. 5007) 


Eugene Huff Beach, Ph. D. 
University of Michigan, 1953 


The purpose of this study was to investigate the 
angular distributions of protons from (d,p) reactions 
on phosphorus with the view of checking the validity 
of the shell model, and of assigning parties to the 
ground state and excited states of P**. 

Chapter I is devoted to a resume of several of the 
more important nuclear models with particular em- 
phasis on the independent-particle model and its appli- 
cation to shell structure. It is shown how (based up- 
on the theory of Butler for the (d,p) stripping process) 
a study of angular distributions for certain targets, 
p*! being one of them, provide a check upon the shell- 
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model picture. A review of Butler’s theory for (d,p) 
reactions is presented in Chapter II. 

Chapter III gives the details of the experimental 
apparatus, the cyclotron, the scattering chamber, the 
counter system, etc. Briefly, the energies of the 
scattered protons were measured by the range-energy 
method using a two-section proportional counter in 
coincidence. The scattering chamber was designed 
to provide continuous scattering angles from 20 to 
160 degrees, with special angles at 0, 10.8, and 15 
degrees. The deuterons were accelerated to an 
energy of 7.8 Mev by the 42-inch University of Michi- 
gan cyclotron. 

The analyses of the data are described in Chapter 
IV. Measurements were made on energy levels of 
Pp” corresponding to Qo-Q:, Q2, Qs-Qa, Qe-Qz, and 
Qi2-Qis, where the hyphens indicate the presence of 
doublets. The intervening levels not listed were too 
weak and too poorly resolved to measure. 

In the concluding chapter the results are inter- 
preted. For Qo the target accepts principally a 
dsZ neutron, giving striking evidence for the shell- 
model picture, at least for ground states. For the 
Q:level the incoming neutron also appears to be a 
ds/2, but with the coupling of the j’s of the unpaired 
proton and neutron reversed from that assumed for 
the ground state. The parities for the Qi2-Q:3 doublet 
appear to be odd, but for all of the other levels meas- 
ured they are even. Except for the ground-state 
doublet, which is relatively pure, the excited levels 
of P™ show large apparent admixtures of 4,, the 
angular momentum carried in by the stripped neu- 
tron. Two interpretations are possible: (1) The 
angular distribution theories are not sufficiently ade- 
quate and the apparent admixtures do not really occur, 
or (2) the admixtures are real and are caused by some 
departure from the pure single-particle model. For 
the latter case, neutrons in the partially filled shell 
of P” are assumed to be promoted to states of higher 
angular momentum in the collision process, the in- 
coming neutron being accepted in one of the vacated 
positions. It is also assumed that the j’s of the pro- 
moted neutrons can couple vectorially in several 
different ways, but with the overall angular momentum 
of the whole system being conserved. When configura- 
tions are built up using this process, the remarkable 
result is that admixtures occur naturally, and all of 
the energy levels of P**from Qo to Qisare accounted 
for. 
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A DOUBLE-FOCUSING MAGNETIC 
SPECTROMETER, RADIATIONS FROM 
Ag°6) AND OTHER ACTIVITIES 


(Publication No. 5220) 


Warren Lee Bendel, Ph. D. 
University of Illinois, 1953 


A beta-ray spectometer was constructed and then 


employed for most of this work. The instrument is 
a double-focusing magnetic spectrometer, focusing 
monoenergetic electrons from a point source into a 
point 255° from the source. The magnet is of the 
double- mushroom type, but with pole faces extending 
over only 270°. The magnetic field is controlled, 
stabilized, and measured by an electronic system. 

A resolution of 0.33% has been obtained utilizing the 
maximum transmission of 0.22%. 

The conversion ratios of several transitions were 
obtained. In the case of the 661.6-kev transition in 
Ba’*’, used to calibrate the spectrometer, the 
K/ (L+M) ratio is 4.39 and the M/L ratio is 0.27. 
Other measured K/ ( L+M) ratios are 5.5 for 388- 
kev Sr *’, 7.0 for 912-kev Y*, and 5.4 for 588-kev Zr”. 
These values are included in a summary of measured 
conversion ratios of M4 transitions. 

A conversion line of a 512-kev gamm-ray was 
found in the decay of 24-minute Ag’. This value was 
measured as 510 kev using an 8-day Ag’” source and 
undoubtedly is the long-known 0.51- Mev transition in 
Pd 

Previously unreported conversion lines were 
found in silver separated from deuteron-bombarded 
palladium. Lines of 554-kev (K/ (L+M)~5) and 
164-kev transitions, of 1.1-hours half-life, are evi- 
dent. The half-life suggests that these transitions 
may accompany the 1.2-hour positron activity of 
Ag’ or Ag’™. Conversion lines of Ag*®° and Pd Auger 
electrons were found also. 

The beta spectra of several activities were meas- 
ured. The low-energy negatron group of Cs**’ was 
measured as 510 kev. The energy of the dominant 
Na” positron group was measured to be 535 kev. The 
24-minute isomer of Ag*™ has a positron group of 
1.96 Mev and a weak lower energy group. The data 
are consistent with an energy difference of 0.51 Mev 
between the positron groups. An apparent weak nega- 
tive beta spectrum is discussed. 

Data obtained with other equipment are also cited 
for Ag’, The half-life of the short-lived isomer was 
measured as 24.0 minutes. Coincidence experiments 
place a 0.1% upper limit on the positron component in 
the 8-day isomer. Scintillation spectrometer data do 
not disclose any unreported gamma-rays in the long- 
lived isomer, but do indicate weak high-energy radia- 
tion in the short-lived isomer. In the absence of a 
peak, the latter is attributed, at least partially, to 
bremsstrahlung. X-radiation is found from both 
isomers. A level and decay scheme is given. 
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THE LATERAL STRUCTURE OF 
LARGE AIR SHOWERS 


(Publication No. 5042) 
Robert Edwin Heineman, Ph. D. 
University of Michigan, 1953 


A large ionization chamber, equipped with 20 
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parallel collecting wires, has been used to study the 
structure of large cosmic ray air showers at Ann 
Arbor at an atmospheric depth of 26 radiation lengths. 
The wires were 47 cm. in length with a separation of 
10 cm.; so that any structure within distances of 2 
meters of the core could be studied with good resolu- 
tion. After amplification, the chamber pulses were 
fed into a 20-channel synchroscope, whose output was 
recorded photographically. The argon in the chamber 
was purified by circulating it through hot calcium 
turnings and tested for lack of electron attachment 

by using a Po-a@ source which could be moved from 
the chamber wall to the central wire. 

The distribution of electrons in cascade showers 
as a function of electron energy and distance r from 
the core is constructed for 0< r < 10 meters and is 
shown to be unexpectedly consistent with the Moliere 
distribution, at least within this range of r. Calcula- 
tions of the correction to be made for the transition 
effect in the 1.05” duralumin lid of the chamber are 
made and the result is given in the form of the radial 
distribution of shower electrons of all energies E>O 
under 1.05” dural. The expected response of the 20 
ionization chamber channels to showers having such 
a distribution and having cores which hit in the vicin- 
ity of the chamber is thereby obtained. Since the 
validity of the theoretical results which were used to 
construct the distribution functions has recently been 
questioned, our use of these results can be regarded 
as a choice of a first order approximation which seems 
to have given at least fair agreement with experiment 
in the past. 

In order that the comparison of these response 
curves with the experimental data may be made quan- 
titatively meaningful, the fluctuations in the lateral 
spread of a single shower having a large number of 
particles are investigated with the resulting conclu- 
Sion that the fluctuations can be treated as if the 
electrons were independent for our wire spacing of 
10 cm., except for showers of energy Eo< 10’° ev. 
For these low energy showers there is a small proba- 
bility that a single large-angle scattering of a high 
energy electron (EZ Eg/10) early in the development 
of the shower will produce local condensations of 
particles later in the shower development which re- 
semble independent cascade shower cores separated 
from the main core. 

Fourteen events are shown and analyzed in more 
or less detail. Five of these events, whose cores 
must have hit inside the chamber, are of the most 
interest, but the other events, which are discussed 
for the purpose of further argument, either show evi- 
dence for a multiplicity of core structure or show a 
large change in electron density over the chamber 
area. 

The conclusions resulting from the experiment 
are that: 

1) there is no significant addition of energy to the 
soft component between altitudes of 3050 m. and 280 m. 
Since the “shower” rate at the lower level for showers 
for which 5x10°<m <10° is, within a factor of perhaps 
2, given by the result of Blatt’s analysis of Williams’ 
data when the longitudinal shower theory is used to 
transform from shower size at 3050 m. to shower size 
at 280 m.; 


2) at least a large percentage of the showers ob- 
served at 280 m. have a total electron distribution 
which is as sharp as 1/r within about 50 cm. of the 
shower core, but some become much flatter than 1/r 
at larger distances and some show agreement with 
the Moliere distribution at larger distances; 

3) the soft component in a large air shower is, 
at least in large part, due to one high energy shower, 
whose energy is many times larger than any accom- 
panying resolved or unresolved showers; 

4) there are some showers which exhibit an al- 
most flat distribution over a region of perhaps 2 meters 
which may be attributable to multiple shower cores 
having any relative energies down to the limit of reso- 
lution (which is~1/5E, for distances of less than 1 
meter but greater than about 20 centimeters); 

5) and two showers resulting from the decay of a 
single 7~meson unless experimental apparatus of 
higher resolution than that obtainable with out equip- 
ment is used. 
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PROTON-PROTON SCATTERING AT 
0.77 M.E.V. USING PHOTOGRAPHIC TECHNIQUES 


(Publication No. 5233) 


Ralph Owen Kerman, Ph. D. 
University of Illinois, 1953 


Using the University of Illinois Cyclotron as a 
source of 5.77 Mev Protons, absolute differential 
proton-proton scattering cross-sections have been 
measured using photographic methods at twenty angles 
from 23.00° to 109.69° in the center-of-mass system 
with probable errors from 0.7% to 0.9%. The photo- 
graphic scattering chamber designed by Rodgers! 
was used after some improvements were made. 

The beam was collected by a Faraday Cup. A vi- 
brating reed electrometer and Rubicon potentiometer 
were used to measure the voltage built up on the con- 
densers which were connected to the Faraday Cup. 
The beam energy was determined by measuring the 
ranges of tracks in a nuclear emulsion plate which 
was exposed to the beam. 

Corrections were made for penetration, background 
scattering, and finite geometry. The penetration cor- 
rection was checked experimentally by a closed-slit 
run. A phase-shift analysis, following the methods of 
Jackson and Blatt,“ gave an S-wave phase shift of 
54.96°+.16° and a P-wave phase shift of -.076° + .05°. 
These are in good agreement with the results of 
Meagher,’ Mather,* and Rouvina ,°all of whom used 
the photographic method. No satisfactory explanation 
has been found for the difference between these re- 
sults and the larger negative P-wave phase shift found 
by Zimmerman and Kruger. 
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INNER BREMSSTRAHLUNG IN U-MESON DECAY 
(Publication No. 4974) 


Andrew Lenard, Ph. D. 
State University of Iowa, 1953 


The purpose of the thesis is to investigate theoret- 
ically the expected phenomenon of inner Bremsstrahl- 
ung occurring in conjunction with the decay of charged 
ui-mesons. This process consists of the emission of 
a photon simultaneously with the decay of the “4-meson 
into an electron and two neutrinos. The aim is the 
calculation of the energy and angular distribution of 
photons emitted from aul-meson source based on the 
accepted quantum mechanical theory of the inter- 
action of the elementary particles involved. 

The first two chapters are concerned with prelim- 
inary material. In Chapter I a brief exposition is given 
of the quantum mechanical description of non-inter- 
acting spin 1/2 particles. The rest of this chapter is 
concerned with the form of the interaction responsible 
for the basic “-decay process. The underlying assump- 
tions are stated, and special attention is given to some 
equivalence theorems that allow one to express the 
interaction energy in the general case as a linear com- 
bination of three basic forms. Chapter II contains the 
calculation of the energy spectrum of decay electrons, 
based on first order perturbation theory. A simple 
method of carrying out the integration over unob- 
served neutrino momenta is presented, a method 
which is equally applicable to the calculation of inner 
Bremsstrahlung. The important result is shown that 


after this integration the interference terms between 
the contributions of three properly chosen basic 
interaction types vanish. 

Chapter III contains the calculation of the distri- 
bution of inner Bremsstrahlung. This is based on 
second order perturbation theory taking into account 
the electromagnetic interactions of the “4-mesons and 
the electrons. The amplitude for the transition is a 
sum of two contributions arising out of these two 
interactions. The complete expression for the transi- 
tion probability integrated over neutrino momenta 
is presented as a function of the energy-momentum 
four-vectors of the “-meson, the electron, and the 
photon. This result is discussed in Chapter IV. 

First the energy-momentum relations are considered 
in some detail. Then the limiting case of small pho- 
ton energy is discussed. It is shown that here a sim- 
ple relation obtains between inner Bremsstrahlung 
and radiationless U-decay. A proof is given for es- 
tablishing the validity of this relation for a more 
general class of processes. The behaviour of the 
photon energy spectrum at its upper end point is dis- 
cussed next, and it is shown that the pure scalar 
interaction does not contribute to photon production 
at this energy. Finally, the actual shape of the pho- 
ton spectrum is presented for the special case of 
electron and photon proceeding in opposite directions. 
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THE ANGULAR CORRELATION 
OF THE CASCADE GAMMA RAYS 
FROM THE DECAY OF Au’*® 


(Publication No. 4987) 


Carlton D. Schrader, Ph.D. 
State University of Iowa, 1953 


The angular correlation of the .68 mev and .411 
mev cascade gamma rays arising from the decay of 
Au’®® to Hg'® has been measured. Since the spins 
of the ground state and the first excited states are 
known, the observed angular correlation leads to a 
unique assignment of spin 2 to the second excited 
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state of Hg’’’. The .68 mev radiation is 40% dipole 
and 60% quadrupole. 
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FACTORS INFLUENCING THE VOLUME 
AND CHEMICAL COMPOSITION OF 
FLATUS IN MAN WITH SIMULATED ALTITUDE 


(Publication No. 5226) 


Ivan Edward Danhof, Ph. D. 
University of Illinois, 1953 


Chemical analyses for percentage carbon dioxide 
and oxygen were made on human flatus samples 
collected at various altitudes. The per cent carbon 
dioxide was observed to increase from an average of 
10 per cent at ground level to an average of 60 per 
cent or more at 35,000 feet. The oxygen percentage 
was seen to decrease while the nitrogen (by difference) 
fraction which represented the metabolically inert 
gas was found to passively decrease as the per cent 
carbon dioxide increased. The high carbon dioxide 
could not conceivably be explained as arising by fer- 
mentation or be attributed entirely to diffusion from 
the blood stream; hence, the hypothesis was formu- 
lated that carbon dioxide arises in the upper intes- 
tinal tract by the reaction of gastric acidic effluent 
upon the large bicarbonate content of the intestinal 
neutralizing secretions. 

Accompanying ascents to altitude the pH of the 
urine was observed to become distinctly more alka- 
line at altitude than at ground level. This is believed 
due to the loss of carbon dioxide from the blood as a 
result of hyperventilative respiratory movements at 
altitude, even while inhaling 100 percent oxygen, 
which is compensated by excretion of base by the 
kidney in order to maintain acid-base balance. 

The pH of the stomach was also observed to be- 
come relatively more alkaline at 15,000 foot simu- 
lated altitude while breathing air. If oxygen was in- 
haled during the ascent, the marked alkaline shift 
did not take place. If, however, the stomach was 
distended by inserted gas, the pH of the stomach, 
with the inhalation of either air or osygen, became 
more acid. This is believed due to mechanical 
stimulation of the parietal cells. 

Approximately 95 per cent of carbon dioxide ad- 
ministered into the stomach was recovered either 
via the respiratory apparatus or as flatus. Of the 
recovered gas, 90 per cent was collectable from the 
lungs while the remaining 10 per cent was recover- 
able as flatus. The ratio of the lung to flatus loss of 
administered carbon dioxide may be a possible index 
for the selection of personnel for high altitude as- 
cents. 

If carbon dioxide in high concentration is inserted 
into the human colon the motility and tone of this 
organ are decreased. This is believed due to a more 
or less direct effect upon the colonic musculature 
producing narcosis. 

Diets with varying bulk as well as supplements 
may influence the intestinal motility and flatus car- 
bon dioxide composition. The greater the bulk, the 
greater the resultant motility. Concomitant with 


greater intestinal motility is a decrease in gastro- 
intestinal transit as evidenced by the passage time of 
an administered reference gas, oxygen. This rapid 
transit lessens the time available for absorption of 
the carbon dioxide from the intestinal lumen into the 
blood stream. The converse situations of the above 
conditions are, within limits, apparently true. 

The relation between the above statements and 
the abdominal distention syndrome is important. If 
normal intestinal motility is maintained at altitude, 
offending intestinal gases, in all probability, may be 
expelled without incidence of abdominal symptoms. 
If, however, the intestinal motility is decreased, as | 
a result of high intra-luminal carbon dioxide or other 
conditions such as hypoxia, painful abdominal symptoms 
may arise and become so intense as to be of incapac- 
itating severity. The rate of ascent to high altitude, 
the diet, and the amount of carbon dioxide release 
may become limiting factors in the reactions of the 
body to dispose of offending intestinal gases at alti- 
tude. 
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THE INFLUENCE OF TRAINING UPON 
THE AEROBIC AND ANAEROBIC 
METABOLIC VARIABLES 


(Publication No. 5229) 


Richard Victor Ganslen, Ph. D. 
University of Illinois, 1953 


The purpose of this study was to evaluate the 
oxygen intake and oxygen debt measures as they are 
influenced by relatively hard endurance training. The 
training programs of the six experimental subjects 
included middle distance running, basketball scrim- 
mages, handball and swimming over a period of six 
months. Four control subjects who did not carry 
out a training program were tested parallel to the 
experimental group. 

Physiologist have long been concerned with ap- 
praising the role played by the oxygen intake and the 
oxygen debt in the performance of various hard endur- 
ance tasks such as running and riding a bicycle 
ergometer. At present, there does not seem to be 
a unanimous agreement as to the relative worth of 
each of the above mentioned metabolic variables. 
Some of this difference of opinion seems to stem 
from the variations in experimental procedure fol- 
lowed by the various investigators. The number of 
investigations in which the training factor has been 
introduced is very limited. 

The subjects in this investigation rode an elec- 
trodynamic brake bicycle ergometer to exhauston 
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at different phases of the training program. The re- 
sistance of the pedals was equivalent to 18,560 foot 
pounds of mechanical work per minute. Before, 
during, and after the ride the respiratory gases were 
collected and the oxygen intake and oxygen debt de- 
termined. 

Findings and Conclusions. 

The mean differences in the responses of the ex- 
perimental subjects as compared to the control sub- 
jects were not significant at the 5% level, in the fol- 
lowing metabolic variables: the resting oxygen in- 
take, rate of debt build-up, calorific cost of the exer- 
cise, oxygen intake in the Ist, 2nd, and 3rd recovery 
periods, the respiratory quotients at rest, during 
the exercise, and in the three recovery periods after 
exercise. 

There was a significant difference at the 5% level 
in the means of the groups in the gross oxygen in- 
take between the initial test and the test made three 
months after training began. The net gains in the 
gross oxygen intake between the third and sixth month 
of training were insignificant. When the gross oxygen 
intake was examined in terms of c.c./kg./min., sig- 
nificance was demonstrated only between the initial 
tests and the tests made after three months of train- 
ing. 
The net oxygen debt was found to be significantly 
higher in the experimental group after six months of 
training. The mean difference in the net oxygen debt 
between groups differed insignificantly at the end of 
three months of training. 

The fluctuations in the oxygen debt of a given man 
doing approximately identical work tasks on different 
days may be as great as two or more liters. This 
observation has been made by other investigators in 
bicycle ergometer experiments. The reason for this 
variability is not known and the problem is deserving 
of intensive study. By contrast, the oxygen intake is 
a relatively stable measure at any one period ina 
subject’s life, but it may be improved tremendously 
by training. Subjects often discontinue bicycle 
ergometer work because of ischaemic pains arising 
in the work muscles, but this local pain is not nec- 
essarily a sign that the subject is physiologically 
exhausted. Rapidity of adjustment of the circulation 
to the muscle needs, implying an efficient vasomotor 
system, seems to be much more important in ex- 
haustive work tasks than the maximum circulatory 
capacity of given subject. 
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INTERRELATIONSHIPS OF BODY 
TEMPERATURE CHANGE, RESPIRATION AND 
METABOLISM IN UNTRAINED HUMAN 
SUBJECTS DURING EXERCISE 


(Publication No. 4978) 


Henry Claude Mellette, Ph. D. 
State University of Iowa, 1953 


Determinations of rectal and average body temper- 
ature, respiratory minute volume, respiratory rate, 
oxygen consumption and carbon dioxide production 
were made in 36 experiments on 12 untrained, male 
subjects walking at a rate of 3.0 miles per hour and 
a grade of 5.6 per cent for 60 minutes and in 10 ex- 
periments on 5 of these same subjects walking at a 
rate of 4.0 miles per hour and a grade of 8.0 per cent 
for 6 minutes. Various derived data, including 
alveolar ventilation rate ratio (VRR), heat production, 
metabolic rate ratio (MRR) and ventilation equivalent, 
were calculated from these data. 

Patterns of temperature, respiratory and meta- 
bolic change in moderate and severe exercise are 
described and their interrelationships discussed. 

Steady state rectal temperature, MRR and VRR 
data from the moderate exercise experiments were 
utilized in evaluating a recently proposed theory. The 
latter, based on the relationship between the level of 
the steady state rectal temperature and the metabolic 
rate ratio, is considered by its author to predict the 
magnitude of alveolar ventilation during exercise. The 
VRR predicted by the use of these equations differed 
considerably from that actually observed. When the 
steady state average body temperature was employed 
in the appraisal, the discrepancy was even greater. 
On the basis of these findings and similar results ob- 
tained from data derived from the literature it was 
concluded that while there is some semblance of a 
dependency of steady state rectal temperature on the 
metabolic rate or vice versa, the relationship shows 
such quantitative variations from subject to subject 
that its use as a basis for predicting ventilatory 
changes in exercise is not feasible. 

It is concluded that the influence that changes in 
body temperature have on respiration in the initial 
stages of work and recovery are masked by coinci- 
dent changes in more potent, but as yet unidentified, 
respiratory regulating agents. It is suggested that 
body temperature changes played a minor role in the 
regulation of pulmonary ventilation in exercise. 
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POLITICAL SCIENCE, GENERAL 


THE RULE OF LAW IN GERMAN 
CONSTITUTIONAL THOUGHT: A STUDY IN 
COMPARATIVE JURISPRUDENCE 


(Publication No. 5182) 


Frederic Siegfried Burin, Ph. D. 
Columbia University, 1952 


The twentieth century revival of absolute govern- 
ment in the form of fascist and communist totalitar- 
ianism summons the political scientist to political, 
sociological, and legal analysis of a system of ter- 
roristic political rule often called the “police state. 
While the connotations of “police state” as a collo- 
quial and journalistic term are tolerably clear, the 
student of government and public law will do well to 
sharpen his understanding of contemporary dictator- 
Ship with the aid of a precise and quintessential 
“ideal-typical” definition. Such a definition is close 
at hand in the well-worn antinomy of nineteenth cen- 
tury German constitutional doctrine: legal state vs. 
police state. For the exact meaning of “police state” 
can be spelled out only in juristic terms: It is the 
antithesis of the legal state or Rule of Law. Thus, 
there arises the question of the meaning of the Rule 
of Law and, a fortiori, of the meaning of “law.” 

No super-positive theory conceiving of law as 
objectively valid norms of reason or justice can 
serve to mark off the legality of the secular constitu- 
tional state from the lawlessness of totalitarian po- 
lice rule. It is in the nature of our antagonistic so- 
ciety which produces no agreement on the “good and 
- equitable” and yet requires the enforcement of peace 
and order through positive law, that all concretiza- 
tions of objective Natural Law or “inalienable natural 
rights” must, as Hume pointed out, be subjective and 
arbitrary. “Law”, therefore, must be characterized 
by positive validity, not by just content. But neither 
can we accept the formulations at the other end of 
the spectrum of legal theory — the extreme positivism, 
for instance, of Hans Kelsen’s Pure Theory of Law 
or of Jerome Frank’s brand of ”legal realism.” These 
theories, with their equation of law and state, law and 
judicial decisions, or simply law and sovereign will, 
far from yielding a distinction between rule by law and 
arbitrary political power, offer no more than a tauto- 
logical identification of law with political power. They 
legitimate every political system as a legal state. 

Only one theory of positive law can serve as the 
fulcrum of the antinomy legal state-police state. This 
is the ancient Aristotelian doctrine of the generality 
of law. Law is the general, standing, antecedent 
(Locke) norm applying equally to an indeterminate 
number of future cases. Thiz= concept of law, firmly 
rooted both in the rational-absolutist and constitu- 
tionalist systems of Natural Law, is implicit in the 





whole structure and functioning of the liberal-con- 
stitutional state: The separation of government 
functions, the independence of the judiciary, nulla 
poena Sine lege and the rule against retroactivity, 





the proscription of excessive police discretion, the 
principle of equality before the law — all these axioms 
of legal liberty predicate the conception of law as 
general rule. Executive and judicial action on the 
basis of general laws guarantees a degree of pre- 
dictability, security, and equality, and hence an 
indispensable, rock-bottom minimum of individual 
freedom against public power. This is why Locke, 
Montesquieu, and other liberal-constitutional theo- 
rists define liberty as being governed only by law — 
law as the general norm. A particular command of 
the state, on this view, is not law. The antinomy of 
(general) law and (individual) measure differentiates 
the ideal types of legal state and police state. 

But the requirement of ruling by general law 
cannot limit the state in all spheres of its activity. 
A truly libertarian theory of law will insist on gen- 
erality only in areas where men can be treated 
generaliter, i.e. where they are truly equal. Thus, 





when dealing with concentrations of private economic 
power, the legal state may have to apply individual 
measures. Employed to ward off legislative inter- 
vention by individual law in the affairs of a single 
monopoly constituting a class by itself, the libertar- 
ian doctrine of general law sinks to the level of a 
mere ideology defending the “liberty” of one or a 
few. It is only in the area of human rights, the per- 
sonal and civil liberties which are attributes of all 
men, that the generality of law is of universal value. 

Whenever the state takes life or curtails civil 
liberties it must do so on the basis of general law. 
Here an individual “law” is not law; generality is the 
indispensable criterion. This is the touchstone of 
the legal state in its “ideal-typical” formulation. But 
the legal state may interfere with property by indi- 
vidual laws. The concept of law, on the theory here 
propounded, is dualized. Police state, then, is the 
political system whose public power encroaches up- 
on human life and liberty not by (general) law, but by 
measure. This is the common denominator of fas- 
cist and communist totalitarianism. 
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JOHN DEWEY’S POLITICAL THOUGHT 
(Publication No. 5204) 
Edgar Stern Robinson, Ph. D. 
Columbia University, 1952 


John Dewey has been the chief contemporary 
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advocate of experimentalism and the Jeffersonian 
political tradition. His philosophy profoundly reflects 
and uniquely interprets our native democracy, claims 
to advance a newly scientific method of civic inquiry, 
and sharply departs from conceptions that have domi- 
nated ideology. Thus, it merits consideration by Po- 
litical Scientists. An assessment of Dewey’s political 
thought deeply involves the ideals and failings of mod- 
ern liberalism. Since his ideas constitute a meeting 
ground of theory and doing, they are pertinent ina 
land where the two have, in effect, been disparate and 
where the productivity of scholars has been largely 
immured from the conduct of political life. The sum- 
mary conclusion is that Dewey has been eminently 
successful in locating the cultural preconditions of an 
effective democratic theory and generally unsuccess- 
ful in expressing and fulfilling his own specifically 
political concepts. 

In organizing the Dissertation, the following 
schema was used: Democracy and Association, The 
Public and State, Law-making and the Judiciary, 
International Affairs, Economics and Political Theory, 
Freedom of Inquiry. 

“Democracy and Association” discusses Dewey’s 
conceptions of association, society, culture (as the 
matrix of socio-political inquiry), community, demo- 
cracy, and individuality. The characteristics and 
weaknesses of his pluralism are examined. 

In “The Public and State” Chapters, the origins of 
Dewey’s political attitudes are traced and examples 
offered of his contextual management of traditional 
theories. A large-scale treatment of Dewey’s The 
Public and Its Problems concludes that an exaggerated 
situationalism, grossly abstract conceptualizing, and 
the absence of a formulated educational theory and 
program for improving information-media cause the 
book to fail its objective — the creation of a new qual- 
ity of public opinion and, thereby, of an ‘integrated 
public.” It is contended that Dewey does not demon- 
strate the interrelationship of social control and po- 
litical control and of voluntary bodies and political 
union and that he emerges without a state-theory 
which would support his educational and logical norms 
in their political references. 

Dewey’s shifting views upon “Force” are analyzed 
as are his theories of Freedom and Authority. The 
connection between these categories and Instrumental- 
ism is appraised. The American political party- 
system is evaluated in the light of Dewey’s experi- 
ences. Dewey’s superb indictment of “rule by experts” 
is reviewed along with his arguments for the devel- 
opment of a transformed social knowledge, perva- 
sively distributed, that would enable popular sover- 
eignty in the latter’s fullest significance. 

Under “Law”, Dewey’s kinship with legal realism 
is explained. His belief that laws are secondary and 
derivative is assessed in terms of the role of Poli- 
tics in social re-ordering. His opinions upon juris- 
prudential a priorism, the need for a revised concept 
of Legal Personality, context in Law, and the method 
of juridical judgment are scrutinized. 

“International Affairs” investigates the crucial 
problem of Dewey’s positions regarding the First 
World War, exploring their meaning from the stand- 





point of the worth and limitations of scientific method. 
The War Outlawrists’ proposals are scanned in the 
same framework and related to Dewey’s belief in 

the priority of moral re-education over political re- 
form. Dewey’s defective approach to international 
organization is dissected. 

Under “Economics,” Dewey’s evolving economic 
ideas and his critiques of Marxism are discussed. It 
is found that he can not be reconciled with a necessi- 
tarian, violent, class-minded theoretic. The absence 
of a Deweyan economic program undergoes system- 
atic criticism. 

“Freedom of Inquiry” is surveyed in terms of 
Dewey’s battles for freedom of thought and speech 
(the two being regarded as indisseverable) and of his 
interpretations of academic freedom, including its 
“internal” restrictions. Academic freedom is also 
treated as a problem of creating a sympathetic, 
intelligent general-public opinion. 
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THE IDEOLOGUES, THEIR THEORIES AND 
POLITICS: INTELLECTUALS UNDER THE 
GOVERNMENTS OF THE FRENCH REVOLUTION 
AND NAPOLEONIC REGIME 


(Publication No. 5208) 


Jay Wobith Stein, Ph. D. 
Columbia University, 1952 


Armed with theories and hopes inherited from 
the Age of Enlightenment, a group of intellectuals 
during the French Revolution and early Napoleonic 
years exhibited ambition in politics and government. 
The philosophy they wished to implement in the state 
and their struggles under changing regimes comprise 
the subject of this study. It is an examination of the 
philosophies of prominent Ideologues — expecially 
Cabanis and Tracy — their individual backgrounds 
and the historic events through which they lived. 

The chief gathering places of the Ideologues were 
the salon of Madame Helvetius in Auteuil and the po- 
litical assemblies in Paris. There they defended the 
aims of the French Revolution, affiliated themselves 
with the bourgeoisie and developed their preference 
for a republican form of government. After the Ter- 
ror, during which most of the Auteuil visitors were 
proscribed, the Ideologues condemned methods of 
violence and questioned the principles of unrestrained 
liberty and equality for all. At the same time, they 
wished to save the Revolution and the Republic from 
religious and royalist opposition. Therefore, they 
supported the Directory government, under which 
they established a National Institute and developed 
their educational plans. 

In this Institute, particularly in its class of moral 
and political sciences, the Ideologues conceived a 
scholarly academy whose members would guide the 
state like philosopher kings and spread the blessings 
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of the Revolution and the philosophy of Ideology 
throughout the nation. The philosophy of Ideology was 
largely an extension of Enlightenment ideas, and its 
exponents frequently credited such predecessors as 
Bacon, Locke and Condillac. The psychological basis 
of the philosophy was laid by Cabanis, a physician, 
who wished to develop a positive relationship between 
man’s physical and moral behavior. The most system- 
atic exposition of the ideological doctrine, its theory 
of language and its liberal and physiocratic ideas, was 
the work of Destutt de Tracy. The conclusion of these 
thinkers was that all knowledge and virtue originated 
in the senses and that the application of this theorem 
would enable morals and politics to become sciences 
and provide a solution for all social and political pro- 
blems. By means of popular education in this faith 
the Ideologues expected to help men utilize govern- 
ment, education and religion in the realization of jus- 
tice and happiness, and to hasten the dawn of a new 
stage of progress toward human perfection. 

When the Directory government became weak and 
corrupt, the Ideologues joined others in hailing Napo- 
leon Bonaparte as the nation’s savior. Napoleon pro- 
mised them an orderly and stable republic in which 
legislative assemblies would apply the theories of 
philosophers and scholars, and an aristocracy of en- 
lightened intellecturals would influence policy. 

Although the sensationist basis of Ideology was 
intended to reflect man’s needs and foster his happi- 
ness and welfare throughout the nation, the philosophy 
upheld revolutionary ideals and rival plans which 
threatened to obstruct Napoleon’s autocratic methods 
of government. To him Ideology became a term of 
contempt and Ideologues meddling intellectuals in 
search of freedom of expression. Gradually he si- 
lenced their voices in political discussion. 

Hesitant and often disunited in political conclu- 
Sions, admitting a preference for philosophical dis- 
cussion, scornful toward traditional religion and over- 
zealous in the pursuit of a sensationist philosophy 
which failed to satisfy the French people, the Ideo- 
logues saw their plans foiled under the empire. In 
their disappointment, Tracy and his colleagues wel- 
comed the restoration of the monarchy and approved 
the form of government most of them had earlier 
condemned. But despite the disillusionment of these 
intellectuals, many of the liberal ideals they defended 
have had continued influence to the present day. 
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POLITICAL SCIENCE: 

INTERNATIONAL LAW AND RELATIONS 
SOVIET POLICY IN CHINA: 1917-1924 
(Publication No. 5213) 

Allen Suess Whiting, Ph. D. 

Columbia University, 1952. 


This study views Soviet policy in China from two 


aspects. Foreign policy is traced from the November 
Revolution to the Sino-Soviet pact of May 31, 1924. 
Revolutionary policy is traced from the Revolution to 
the death of Lenin and the First Kuomintang Congress 
of January 21, 1924. Although these policies occa- 
sionally overlapped, they flower through separate 
channels with little co-ordination. In 1918, Chicherin 
spelled out a self-denying policy to China which re- 
futed all Tsarist aims and accomplishments in North 
Manchuria and Outer Mongolia. As Russian power 
grew in the Far East however, and as Narkomindel 
negotiators faced problems of Japanese intervention, 
this policy disappeared. Soviet negotiators pursued 
traditional Russian goals of winning concessions from 
a weakened and divided China. A virtual protectorate 
was founded in Outer Mongolia with the aid of Red 
troops. Chicherin reneged on his 1918 pledge to re- 
turn the Chinese Eastern Railway to China without 
compensation, altering the original version of the 
Karakhan Declaration of 1919 which contained this 
offer. The Sino-Soviet Treaty of 1924 re-established 
Russian control over the strategic line. While Sun 
Yat-sen struggled to establish a radical regime in 
Canton, Narkomindel negotiators sought recognition 
from Wu Pei-fu in Peking, terming him the “best 
militarist” and the “center of bourgeois power,” de- 
spite his shooting of railroad strikers in 1923. The 
pattern of Soviet foreign policy from mid-1919 to 1924 
illustrates the re-emergence of traditional Russian 
aims in the Far East well before the death of Lenin. 
Bolshevik revolutionary policy in China was com- 
pounded of conflicting theories held by Lenin, Zinoviev, 
and Roy. Comintern, Narkomindel, and Profintern 
writers showed markedly different interpretations of 
the Chinese Revolution. Lenin’s pre-1917 writings 
laid the foundations for his policy of co-operation with 
the bourgeoisie in national-revolutionary movements, 
but his ideas were clearly expressed only at the Sec- 
ond Comintern Congress in 1920. Russian events 
played a greater role than did Chinese events in 
shaping Lenin’s views. His policy vis-a-vis the Chin- 
ese bourgeoisie was opposed by M. N. Roy of India, as 
well as by other Asian radicals. Zinoviev and Comin- 
tern writers generally continued to rail against Chin- 
ese bourgeois leaders throughout the period under 
study. Lenin’s advice to win over the peasantry also 
found little support in Comintern writings and:was de- 
emphasized by Comintern agents in China. Finally, 
Lenin’s anti-Japanese strictures clashed with Zino- 
viev’s stress on the anti-British struggle in China. 
While the Comintern pressed for a radical, pro- 
letarian policy in China, Narkomindel articles sup- 
ported bourgeois and military leaders. Vladimir 
Vilensky, chief Narkomindel writer, praised Sun Yat- 
sen and Wu Pei-fu alternately, according to the par- 
ticular fortunes of Soviet negotiators in China. Prof- 
intern publications took an entirely independent line, 
contrary to both the Comintern and the Narkomindel. 
They attacked Peking for anti-labor activity and Can- 
ton for pro-militarist leanings. They scoffed at 
China’s slender proletarian foundations and criticized 
the Chinese Communist Party severely. In short, 
Profintern leaders stressed action in Europe over 
action in Asia. Among the Comintern, Profintern, 
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and Narkomindel leaders, personal power struggles 
entrenched differences of opinion. Deep contradic- 
tions in analyses before Lenin’s death may place 
later events in a new light. Soviet policy in China 
was not clearly defined during this early period. 
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POLITICAL SCIENCE: 
PUBLIC ADMINISTRATION 


THE ADMINISTRATION OF THE FAIR LABOR 
STANDARDS ACT WITH SPECIAL 
REFERENCE TO ENFORCEMENT 


(Publication No. 5185) 


Virginia Grace Cook, Ph. D. 
Columbia University, 1953 


Several aspects of the Fair Labor Standards Act 
of 1938, administered by the Wage and Hour Division, 
invite inquiry by the student of administration. The 
broad coverage of the law creates difficult interpre- 
tative problems which are explored in the chapters 
on coverage, exemptions, the minimum wage, and 
overtime. Viewed as process, administration of the 
Act demonstrates the continuum of policy-forming 
from the time that it is announced by the legislature, 
implemented by the Administrator, enforced by in- 
spectors and lawyers, interpreted by the courts, and 
modified or approved by Congress. The Portal and 
Longshore controversies are excellent examples of 
administration viewed as process. When administra- 
tion is viewed as technique, the Act poses such ques- 
tions as how to inform employers and employees of 
their responsibilities and rights under the law, how 
to devise investigation and litigation strategy to a- 
chieve a reasonable degree of compliance with a rel- 
atively small number of inspections and prosecutions, 
and how to assure uniformity in interpretation and 
enforcement. Administration of the wage-hour law 
illustrates the interplay between decision-making by 
the Division, the courts, and the legislature. The 
study surveys the reconciliation of legal and admin- 
istrative conflicts, and the Division’s relations to 
congressional appropriation committees, the Bureau 
of the Budget, the Civil Service Commission, the Jus- 
tice Department, the Interstate Commerce Commis- 
sion, and the armed services. The dissertation traces 
the decade-long struggle about the Division’s position 
in the Department of Labor. This struggle embraced 
such universal questions as the form, location, and 
powers of the administrative agency. The author 
considers whether there are significant differences 
between wage administration at the federal and state 
levels or between administering the wage-hour law 
and other federal regulative legislation. The writer 
evaluates the Division’s decentralization of inspection 


and centralization of housekeeping functions. Ex- 
panding the Administrator’s rule-making powers is 
unlikely to give greater certainty to employers. The 
economic impact of the wage order procedure has 
been greater in Puerto Rico and the Virgin Islands 
than on the mainland. The Wage and Hour Division 
escaped the jurisdictional conflicts which plagued 

the NRA by limiting the number of industry commit- 
tees and by simultaneously appointing committees 

for related industries. Evidently public members 

on industry committees served as balance wheels and 
protected minority interests. Avoiding the precipi- 
tate approach of the NRA, the Wage and Hour Division 
cautiously developed policies and procedures calcu- 
lated to withstand court tests and criticism of employ- 
ers and legislators unsympathetic to the congression- 
al goals. Apparently the Act’s overtime provisions 
are responsible for the failure to achieve non-partisan 
status. A unique provision of section 11(b) of the 
FLSA authorizes the federal government to reimburse 
state agencies aiding in enforcement. The study ana- 
lyzes the informal types of federal-state cooperation 
and reviews the formal enforcement agieements in 
Minnesota and North Carolina. The lack of corre- 
spondence between federal and state labor standards 
has been a minor factor impeding formal cooperation. 
A more serious hindrance has been the belief that 
when the Wage and Hour Division makes formal state 
agreements it loses a large measure of control with- 
out diminution of responsibility. The writer touches 
upon such traditional issues as the nature of author- 
ity and the validity of the distinction between policy 
and administration. The Wage and Hour Division has 
administered the FLSA with intelligence and sensi- 
tiveness to siatutory purpose. It has shown aware- 
ness to the public relations aspect of administration, 
has recognized congressional shibboleths, and had 
encouraged participation of pressure groups in the 
administrative process without deleterious effects on 
enforcement. Wherever appropriate it has encouraged 
group participation in decision-making and has evi- 
denced interest in the “team” concept and the “human 
relations” approach to administration. 
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THE NEW DEAL FOR INDIANS: 
A STUDY IN BUREAU-COMMITTEE RELATIONS 
IN AMERICAN GOVERNMENT 


(Publication No. 5137) 


John Leiper Freeman, Jr., Ph. D. 
Princeton University, 1952 


This is a study of relations between the Bureau of 
Indian Affairs in the Department of the Interior and 
the Committees on Indian Affairs of the Congress 
during the period from 1928 to 1945. It focuses upon 
conflict and cooperation in this area of the American 
policy-making process. It considers in some detail 
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the effects of pressure groups and the higher levels peared to affect the relationship between the Com- 
of the Administration upon the relations, as well as missioner and some key legislators and in turn to af- 
some of the impact of other segments of the Congress, fect the Bureau’s legislative relations. Furthermore, 
expecially the House Appropriations Subcommittee. the Bureau’s central office was moved to Chicago 
The main portion of the study is chronological, during the war years, and the Bureau lost some of 
with particular emphasis upon a description of the its vitality through its remoteness from the main 
development of the New Deal policy toward American stream of events. The hostility of the Senate Com- 
Indians and the Bureau’s mobilization of support to mittee was to some degree checked by the more 
secure the enactment of its legislative proposals and favorable attitude of the House Committee. 
to protect itself from legislative attacks. The imme- Indicating the decline in the capacity of the Bur- 
diate setting in which most of the relations take place eau to maintain its cooperative relations with Con- 
consists of the hearings of the Committees, and the gress after 1937 were the decline in its appropriations 
documents upon which the study is based consist to and the increase in the hostility of the House Appro- 
a great degree of over a hundred volumes of records priations Subcommittee. There were cuts especially 
of the hearings plus many Committee reports. Other in the funds necessary for the support of the economic 
important source materials were articles, periodi- program for Indians. With the advent of war, the 
cals, and interviews with key participants. emergency New Deal economic programs were elim- 
Conclusions of a tentative nature are drawn as to inated . The loss of its share of these funds was a 
the factors in the relationship process which seemed bitter blow to the Bureau. In this process, the House 
to contribute to conflict or cooperation. These are Appropriations Subcommittee was particularly active 
cast in the framework of: (1) Correlations between in curtailing Bureau funds in many categories. The 
the overall state of executive-legislative relations and chairman of that Subcommittee was most unsympathe- 
the state of Bureau-Committee relations; (2) Activi- tic toward the Bureau, and it was his group which 
ties of the Bureau and its leaders which contributed apparently hastened Collier’s resignation in March, 
to cooperation or conflict; (3) Committee contribu- 1945. 
tions to cooperation or conflict; (4) Political inter- The narrative portion of the study concludes at 
ests and cooperation or conflict. Also, some general this point, and a final chapter follows, containing the 
conclusions are drawn concerning the differences in conclusions mentioned above. 
values, interests, and attitudes between Committee 
members and Bureau leaders which seemed to make Microfilm copy of complete manuscript of 545 
the achievement of cooperation a difficult procedure. pages, $6.81. Enlargements 6” x 8", 10¢ per page. 
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Charles J. Rhoads, the Bureau experienced sufficient 
hostility from the Committees and various groups, 


especially the group led by John Collier, so that no 
significant new laws were enacted. This period, how- CITY PLANNING AND RECONSTRUCTION 


ever, was one in which ideas for new policy were ger- WITH SPECIAL REFERENCE TO 
minated. THE CITY OF EASTON, PENNSYLVANIA 


The outstanding period of Bureau-Committee co- eee 
operation was the first term of the New Deal. Collier (Publication No. 4984) 
became Commissioner and he worked closely with Paul A. Pfretzschner, Ph. D. 
Secretary of the Interior Harold L. Ickes to promote State University of Iowa, 1953 
the passage of many new laws. The Indian Reorganiza- 
tion Act, the most comprehensive alteration of Indian This study is aimed at a thorough treatment of 
policy since the General Allotment Act of 1887, was the area of city planning from the point of view of the 
passed in 1934 after much effort by the Bureau and political scientist, first comprehensively with a sur- 
the Department, and with the endorsement of the Pres-_ vey of the broadening conception of town planning in 
ident and much attention and criticism from the Com- America as seen in the literature of the field and the 
mittees, pressure groups, and the Indians. There fol- laws relating to the subject, and then intensively with 
lowed a period of sufficient harmony to allow the a detailed analysis of one small American city. 
rounding out of the New Deal Indian policy, but in 1936 Most of the serious thinking about the problems of 
signs of a growing opposition appeared, and an impor- the city planning at the turn of the Century was ori- 
tant piece of legislation, the Indian Claims Commission ented in the direction of urban esthetics. In a short 
Bill, failed to pass. time, however, many of the pioneers in the field 

From 1937 on, especially after the Administration’s turned their attention to the engineering aspects of 
fight with Congress over the plan to enlarge the Su- the subject. Still later, other authors began to intro- 
preme Court, the Bureau was subjected toa series of duce the concept that economic, social, and political 
bitter attacks on its policy and leadership. A major objectives should be considered by the city planners. 
portion of the Bureau leaders’ time was consumed in While city planning has never quite escaped from its 
waging a “holding action.” Particularly aggressive early close association with urban esthetics, the best 
attacks were made before the Senate Committee. Also, of the current studies would seem to indicate that 
a quantity of special bills, upon which the Bureau had city planners have a responsibility to undertake the 
to take a stand, presented opportunities for conflict broadest kinds of objectives in their studies, and that 
with individual legislators. Personal differences ap- a city cannot be planned successfully unless all the 
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major facets of human existance within a community 
are given consideration. This requires the subor- 
dination of any one element, such as esthetics or 
engineering, in the interest of. the whole. 

An intensive study of the planning operations in 
the small city of Easton, Pennsylvania from 1913 to 
the present data of writing reveals the inability of 
the City Planning Commission and related organiza- 
tions to cope adequately with the city’s problems. 
The failure of the Commission and other agencies is 
probably typical of many cities throughout the nation. 
It can be attributed in part to inadequate personnel, 
insufficient understanding of the scope of the problem 
being undertaken, inadequate organization and staff- 
ing. The solution of the problem for the city lies in 
part, then, in the application of improved techniques 
of municipal administration. The author feels, in 
addition, that the type of problem posed by the City 
of Easton is as much the responsibility of the trained 
political scientist as the professional city planner. 

In the City of Easton and elsewhere, much of the 
work of urban reconstruction, that is, the execution 
of city plans, is being carried out by agencies other 
than the planning commission. Its very name implies 
that it is not supposed to constitute an executive 
agency, although for some years there has been con- 
fusion on this point. In Easton, as elsewhere in Penn- 
sylvania, the executive agency has frequently taken 
the form of an ad hoc municipal authority. This de- 
velopment has followed from federal and state laws, 


particularly those aimed at public housing, slum 
clearance, and urban redevelopment. A close exam- 
ination has been made of the operations of these 
municipal authorities. In Easton, they have been 
relatively impotent, with the exception of the Housing 
Authority, but the authorities definitely display great 
potential as executive bodies. Their existance, how- 
ever, poses certain problems of municipal responsi- 
bility. The City of Easton is distinctly aware of the 
dangers involved in their use and has taken some 
steps in an attempt to insure their responsibility, 
but there has been a proliferation of such authorities 
in the area, and the city has not yet undergone any 
real test in their use. Of special interest in addition 
is the establishment of a Regional Planning Com- 
mission in the Easton area with.a unique organiza- 
tional pattern. 

The major sources employed for this study were 
books and periodicals covering the general subject 
of city planning; state and federal laws and city or- 
dinances, especially those relating to planning, 
zoning, housing and urban redevelopment, the min- 
utes and other records of local agencies; and per- 
sonal interviews with a number of the officials en- 
gaged in planning activities in Easton. 
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PSYCHOLOGY: GENERAL 
PSYCHOSEXUAL INDICATORS ON THE 
RORSCHACH TEST 


(Publication No. 5011) 


Nathan Berlow, Ph. D. 
University of Michigan, 1953 


An investigation was made of the possibilities of 
diagnosing psychosexual conflict from Rorschach test 
protocols. The importance of such a project derives 
from two facts: 1) the widespread clinical applica- 
tion of the psychoanalytic theory of personality, which 
emphasizes the role of psychosexual disturbance in 
- the development of personality maladjustments; and 
2) the popularity of the Rorschach test for the evalua- 
tion of personality variables. The research was di- 
vided into two parts, a clinical study and an empir- 
ical study. The criteria of psychosexual disturbance 
used in both parts were scores derived from the 
Blacky Pictures technique. A growing body of em- 
pirical evidence supports the validity of the Blacky 
Pictures technique as a measure of psychosexual dis- 
turbance. Therefore, scores based on this technique 
were considered appropriate criteria for evaluating 


the usefulness of the Rorschach test in this area of 
personality diagnosis. 

Eighty-eight subjects, including paranoid psychotics, 
non-paranoid psychotics, and normals, has been given 
both the Rorschach and Blacky tests. In the first part 
of the study, three clinicians were asked to rate the 
Rorschach protocols of 15 subjects for presence or 
absence of conflict in seven psychosexual areas. In 
the second part, Rorschach records of 88 subjects 
were used in exploratory and cross-validation studies 
investigating the relationship between Rorschach 
test performance and Blacky criterion scores. Fifty- 
five Rorschach categories were explored empirically 
on one-half of the sample and significant (P< .10) 
relationships between individual Rorschach categor- 
ies and Blacky scores were then checked on the other 
half. Patterns of Rorschach signs were similarly 
investigated. 

The major results of the study may be summarized 
as follows: 1) ratings of clinicians who judged ex- 
tent of psychosexual disturbance from Rorschach 
protocols generally did not agree with Blacky crite- 
rion scores, though the ratings of one clinician did 
approach statistical significance; 2) clinicians, how- 
ever, did tend to agree significantly (P< .01) with, 


each other; 3) the empirical study did not reveal any 
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consistent relationship between any Rorschach scor- 
ing categories or patterns of Rorschach scores and 
the Blacky Criterion scores. 

The basic conclusion suggested by our investiga- 
tion is that present clinical practice of diagnosing 
psychosexual disturbance in the individual case on 
the basis of responses to the Rorschach test cannot 
be considered valid. In the absence of positive re- 
sults from the empirical study, the only suggestion 
that can be made for improving the Rorschach tech- 
nique with respect to psychosexual diagnosis is a 
continuation of “content analysis” research. The 
possibilities of utilizing content analysis for clinical 
diagnosis of psychosexual conflict are seriously re- 
stricted, however, by the present lack of systematic 
knowledge in this area. In the meantime clinicians 
are cautioned against using untested (intuitive) meth- 
ods for diagnosing psychosexual conflict from the 
Rorschach test. 
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DIFFERENCES IN VERBAL RESPONSES 
IN APPROVAL AND DISAPPROVAL 


(Publication No. 5181) 


Abraham Alexander Bernstein, Ph. D. 
Columbia University, 1952 


Under the hypothesis that certain language forms 
would shift when the same population responded in 
approval and disapproval, 286 high school students 
wrote compositions on: 


1. “The Best Movie I Ever Saw.” 
2. “The Worst Movie I Ever Saw.” 
3. “The Best Book I Ever Read.” 
4. “The Worst Book I Ever Read.” 


The following language categories showed differ- 
ences significant at the .01 level between approval 
compositions (topics No. 1 and 3) and disapproval 
compositions (topics No. 2 and 4): 


Indicators Direction of 


Change 


Variable 











Increase in 
approval 

Increase in 
disapproval 

Increase in 
disapproval 


Amount Word count 
written 

Self- 
reference 


Negatives 


Frequency of I, me, 
my, mine ~~ 
Frequency of no, not, 
never, nobody, nei- 
ther, none, etc., and 

negative affixes 
Frequency of and 
Frequency of but 
Frequency of _ 
prepositional 
phrases 
Frequency of 
copula was 








Increase in 
approval 
Increase in 
approval 


Connectives 


Idea density 


Increase in 
disapproval 


Detemporal- 
ization 


Direction of 
Change 


Variable Indicators 














Increase in 
disapproval 


Depersonal- 
ization 


Frequency of 
impersonal neuter 
pronoun it 

Psycho-spatial Frequency of demon- 
distance strative pronoun 

this 

Frequency of demon- 
strative pronoun 
that* 

Self-reference/ References to ob- 
object-refer- ject or self in 
ence ratio dependent clauses 


Increase in 
approval 


Increase in 
disapproval 


Increase in 
disapproval 


* Significant at .03 level. All other increases 
Significant at .01 level. 


The correlation matrix for variables in approval 
was compared with the correlation matrix for var- 
iables in disapproval. Correlations tended to be high- 
er in the disapproval matrix, as indicated by Fisher’s 
z-transformation. 

The study indicates that the same population will 
use language forms differently when responding in 
approval and in disapproval. 
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THE USE OF HYPNOSIS IN THE REDUCTION 
OF SPASTICITY IN PARAPLEGIA 


(Publication No. 5020) 


Dorothy Twichell Chappell, Ph. D. 
University of Michigan, 1953 


This research records the results of attempts to 
modify the function of paraplegic limbs by hypnosis 
of psychotherapy. In spite of the complete paralysis 
and loss of sensation which follow spinal cord injuries, 
it is possible that remnant neutral connections may 
be capable of useful function. Psychic factors may 
prevent the full utilization of whatever cord continu- 
ity exists. If it can be demonstrated that influences 
exerted via the cerebrum are capable of changing 
the condition of the lower part of the body, it would 
indicate resources in the nervous system not pre- 
viously recognized. 

Spasticity, or the muscular tension and involun- 
tary jerkings of the paralytic lower limbs, was the 
condition chosen for modification. Four cases are 
reported. All four cases had Clinically verified 
transverse myelopathy with complete paralysis and 
anesthesia below the level of the lesion. Marked 
adduction spasm was a prominent feature in all. 
Duration of spasticity ranged from eleven months to 
two years. In experimental study of one selected 
subject, objective measurements were employed to 
determine the diminution of spasticity. The other 
three cases are presented as corroborative evidence. 
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In the experimental case, resistance to manipula- 
tion and the presence of associated movements were 
the two aspects of spasticity studied. Resistance was 
measured by having a trained physical therapist at- 
tempt to move the patients’ limbs through a pre- 
scribed movement in a given time interval. Failure 
to accomplish the movement denoted the presence of 
resistance. Six trials for each leg for a series of 
five movements were timed with a stopwatch daily 
for two weeks to establish a baseline. Motion pic- 
tures were taken for an additional three weeks to 
demonstrate any gross changes. The presence of 
associated movements set off in the opposite leg was 
noted and described. Hypnosis was then introduced 
for a fifteen- minute period three times a week for 
approximately six weeks. Measurements were re- 
peated and treatment continued. 

Post-hypnotic observations indicated a marked 
reduction of spasticity during a period of four weeks 
coincident with treatment. Passive movements 
could be completed in the allotted time in contrast to 
previous consistent failure. There was a marked de- 
crease in associated movements. Most striking of 
all, where adduction spasm had been so severe that 
there was no release of tension at any time, after 
hypnosis the legs would lie apart without pressure 
dnd could be manipulated easily without resistance. 
In the other three cases spasticity was reduced for 
varying periods. 

Personality factors appeared to be implicated in 
the spasticity. In one case, increases in spasticity 
correlated with experiences centering about relations 
to women. In the other, ambivalent tenaencies were 
thought to be the basis for reappearance of spasticity 
after treatment. 

It is concluded that it is possible to influence 
muscular function below the level of the lesion in 
complete functional paralysis by psychological means 
even in cases where extensive organic damage to the 
cord is known to have been sustained. The demon- 
stration of residual neural continuity in diagnosed 
cases of complete paraplegia establishes the possi- 
bility that mental factors may influence the degree 
of spasticity and muscular function prior to treat- 
ment. Observations showed a correlation between 
intense emotional experiences and changes in spas- 
ticity. 


Microfilm copy. of complete manuscript of 70 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-731. 


THE EFFECTS OF AN EXPERIMENTAL SET ON 
RORSCHACH TEST PERFORMANCE 


(Publication No. 5118) 


Benjamin Fabrikant, Ph. D. 
University of Buffalo, 1953 


The purpose of the present study was to investi- 
gate the effects of an experimental set on the relia- 
bility of Rorschach test results with a clinic popula- 


tion. Two methods were used to analyze the effects 
of the set: a statistical analysis of the data and 
judges’ ratings of personality characteristics based 
on the protocols. A concomitant purpose of the study 
was to investigate the differential effects of the ex- 
perimental set on the various individuals within the 
Experimental Group. 

Sixty-four psychoneurotic veterans, selected 
according to specific criteria, were divided, ina 
random order, into two groups of thirty-two each. 

The initial Rorschach test was administered to the 
veterans by four members of the V. A. Mental Hygiene 
unit. Two weeks later, a repeat test was adminis- 
tered to all the subjects by the investigator. The sub- 
jects in the Control Group received the same instruc- 
tions for both tests. The instructions to the subjects 
in the Experimental Group requested that they use 
movement, color, and shi.djing in their responses to 
the repeat test. The significance of differences be- 
tween means of the two groups was tested for the total 
movement, number of responses, F+ %, total color, 
total shading, and total texture response categories. 
The Rorschach protocols of each group were then 
rated by three judges on a series of personality char- 
acteristics. 

The Experimental Group was divided into three 
pairs of sub-groups, one each on the basis of observed 
changes in the records, judges’ ratings of the person- 
ality characteristics, and predictive criteria. The 
initial test records were compared between sub-groups 
in each pair. 

On the basis of the analyses of the data, the fol- 
lowing results were reported: 

1. The differences in mean frequencies of re- 
sponses of the selected response categories between 
the initial and repeat tests of the Control Group were 
not significant. 

2. The Control Group test-retest correlations 
were all significant at the 1% level of confidence. 

3. The experimental set used in the present study 
did not result in significant differences between mean 


frequency of responses of the Experimental Group 


initial and repeat tests. 

4. The percentages of agreement between judges’ 
ratings of the records of both the Control and Experi- 
mental Groups were significantly greater than chance 
expectancy. 

5. The distribution of two of the three judges’ 
rating of personality characteristics on the initial test 
differed significantly from the distribution of their 
ratings on the repeat test for the Control Group. 

6. The distribution of all three judges’ ratings of 
personality characteristics on the initial test of the 
Experimental Group differed significantly from the 
distribution of their ratings on the repeat test of the 
Same group. 

7. There were significant differences in the mean 
scores of the total color and total texture response 
categories, and in the mean scores of the Gibby con- 
figurations and modification, in the initial test records 
between the sub-group of the Experimental Group 
that showed changes and the sub-group that did not 
show changes. 

8. The investigator was unable to predict, on the 
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basis of five Rorschach factors (P%, A%, D%, F+%, 
and M: Sum C ratio) the records of those in the Ex- 
perimental Group which would show changes after the 
experimental set. However, these five factors dif- 
ferentiated between the initial test records of the 
sub-group of the Experimental Group predicted to 
show changes and the sub-group predicted not to 
show changes. 

The following are the major conclusions of this 
study: 

The response categories used in the present study 
are reliable for this clinic population when the test is 
repeated within a short time interval. The frequency 
of responses in these categories is not significantly 
effected even when this group is requested to alter 
the frequency. 

The ratings of an individual record by two or more 
judges are equivalent. 

The subjects in the Experimental Group whose 
records showed changes were characterized as being 
more flexible, more responsive to the environment, 
and more suggestible than the subjects in the same 
group whose records showed no changes. 

The Rorschach factors used to evaluate the rigid- 
ity or flexibility in an individual’s personality struc- 
ture are ineffective for this purpose. However, other 
Rorschach factors are available for use in differen- 
tiating between rigid and flexible groups. Specific 
cutting scores have yet to be developed for use with 
individual records. 

Further research with the Rorschach test is 
needed in several areas. A method of combining the 
advantages of both interpretation and the rating scale 
should be considered. A primary question that the 
present study does not answer is the effects of un- 
conscious sets on Rorschach performance. Further- 
more, the methodological design of the present study 
does not include an investigation of the effects of 
other experimental conditions, such as longer time 
intervals between administrations of the test, the sex 
of the examiner, and experience with other psycho- 
logical tests, on Rorschach test performance. The 
investigation of the reliability of personality descrip- 
tions, as obtained from test protocols by clinicians, 
is considered a fruitful approach to the problem of 
studying the reliability of the other major projective 
techniques. 
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STIMULUS PREDIFFERENTIATION IN 
TRANSFER OF TRAINING 


(Publication No. 5034) 
Harriet Wilson Foster, Ph. D. 
University of Michigan, 1953 


It is a general result in psychological research 
that practice on a different learning task prior to the 
one in question affects the speed of learning on the 


second task. This effect is usually called transfer 
of training. A general principle for the prediction 

of direction of transfer is that when the responses of 
the two tasks are identical but the stimuli are dif- 
ferent transfer will be positive (that is, learning will 
be easier than it would be without the previous prac- 
tice); and when the stimuli of the two tasks are iden- 
tical but the responses are different then transfer 
will be negative. A number of studies have found evi- 
dence contrary to the principle for negative transfer. 
One group of contradictory results may be found in 
“predifferentiation” studies. The predifferentiation 
studies indicate that when the stimuli within the task 
are very Similar to each other, then prior practice 
in discriminating between these stimuli using one 
set of responses results in the more rapid learning 
of a different set of responses to these same stimuli. 

The major objective oi the present study is to 
determine whether the positive transfer found in a 
predifferentiation design is due actually to previous 
differentiation of the stimuli or whether it can be 
accounted for entirely by more general transfer ef- 
fects, such as the development of techniques of learn- 
ing or adjusting to the experimental situation. 

The discrimination task of the present study re- 
quired subjects to push one of four different buttons 
in response to the presentation of each of four very 
Similar figures. Groups differed in the type of 
training given prior to the discrimination task. There 
were three general types of groups: (1) subjects 
were given no previous training, (2) subjects learned 
verbal responses to visual stimuli unrelated to the 
stimuli of the discrimination task (general practice 
control group), and (3) subjects learned verbal re- 
sponses to the same stimuli which appeared in the 
discrimination task (“predifferentiation” group). 

A comparison of the performances of the different 
groups on the discrimination task showed that general 
practice resulted in more rapid learning of the dis- 
crimination task than was found when no previous 
training was given, but “predifferentiation” training 
resulted in even more rapid leaning than could be 
accounted for by “general practice” effects. 

A secondary hypothesis was made that positive 
transfer would increase as differentiation increased 
on the initial task and that differentiation could be 
increased in two ways: (1) by increasing the number 
of practice trials on the initial task and (2) by de- 
creasing the confusability of the response words with- 
in the initial task. Although the results suggest that 
extended practice or practice on more clearly differ- 
ent response words on the initial task will result in 
greater positive transfer, the differences are too 
small to be significant; and it is apparent that more 
sensitive experimental conditions will be required. 

It is clear that under the present conditions the ef- 

fect of variations in confusability of the original re- 
sponses is minor in comparison to the total predif- 
ferentiation effects. 
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SHIFTS IN PERSONALITY IN THE 
RORSCHACH TEST AND IN PSYCHOTHERAPY 


(Publication No. 5037) 


Victor Goertzel, Ph. D. 
University of Michigan, 1953 


This study is concerned with predicting therapeu- 
tically induced changes in behavior from an evaluation 
of variables especially derived from Rorschach’s 
test. Therapy is regarded primarily as a condition 
providing for the induction and observation of be- 
havioral and perceptual change in the patient. 

The primary experimental condition consisted of 
the re-administration of the Rorschach test with 
altered instructions, requesting the subjects to modi- 
fy their performance on the human movement test 
factor. A second experimental condition consisted of 
the administration of an “M limits” test designed to 
establish the full extent of the subjects’ capacity to 
utilize this significant Rorschach variable, human 
movement. 

The subjects were 40 young adult psychoneurotics. 
Following acceptance for treatment at a public mental 
health clinic they were treated under the circumstances 
indicated above. Evaluations of the subjects’ severity 
of illness, prognosis and compulsivity were obtained 
from the intake psychiatrists. Approximately six 
months after treatment had begun, the therapists e- 
valuated the changes resulting from treatment ona 
Rating of Therapeutic Change form devised for the 
study. A second criterion of therapeutic change was 
obtained from the psychiatric consultant. 

A supplementary study of the relationship between 
manifest and latent dependency was undertaken to 
assist in evaluating some of the results of the study. 
The findings with respect to shift in the test situation 
were compared with the findings of a previous study 
with college students as subjects. 

Within the limits of the study, eight principal find- 
ings are presented. (1) The Human Movement factor 
in the Rorschach is unstable. (2) There is no simple 
relationship between the number of Human Movement 
responses on the initial Rorschach and M set shift. 
(3) The Experience Balance is unstable. (4) Neurotics 
shift in Human Movement and in Experience Balance 
as readily as normals. (5) Neither the initial Human 
Movement score, nor the M set shift score, nor the 
M limits score is simply or directly related to thera- 
peutic change. (6) The combined measure of shift 
(M set score plus M limits score) is negatively re- 
lated to therapeutic change. (7) The extent of mani- 
fest dependency needs is positively related to M set 
shift and to the combined measure of shift. (8) The 
extent of latent dependency needs is negatively re- 
lated to M set change and to the combined measure 
of shift. 

Some implications to be drawn from each of the 
findings are given in the study. 

Three general conclusions are drawn from the 
results obtained in the study. (1) Neurotics are able 
to alter their perception in a test situation with ease 
to approximately the same degree as normals; (2) 
The capacity to shift in the test situation is not nec- 


essarily a reflection of a healthy flexibility of the 
personality structure, nor is it necessarily an indica- 
tion of a capacity to profit from psychotherapy; (3) 
Shift in the test situation seems partially determined 
by strong manifest dependency needs. 

The reader is cautioned against interpreting the 
study as indicating definitely that M set shift is not 
related to mental health. The limitations on the ex- 
tent to which the findings and conclusions of the study 
may be generalized are described. Suggestions are 
given for further research which would lead to the 
development of a more appropriate theoretical frame- 
work. 
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DIFFERENCES IN THE PSYCHOLOGICAL 
CHARACTERISTICS OF LATENCY AND 
ADOLESCENCE: A TEST OF RELEVANT 
PSYCHOANALYTIC PROPOSITIONS 
UTILIZING PROJECTIVE MATERIAL 


(Publication No. 5038) 


Maizie Gusakoff Gurin, Ph. D. 
University of Michigan, 1953 


The aim of this study was the experimental inves- 
tigation of hypotheses derived from psychoanalytic 
theory concerning the periods of latency and adoles- 
cence. According to the theory, in latency (occuring 
at about eight to ten years) the child represses and 
inhibits his psychosexual impulses. That repression 
of impulses leads to concomitant changes in the in- 
tellectual and emotional life — they become narrow in 
scope, and constricted. Adolescence, on the other 
hand, is marked by the resurgence of psychosexual 
drives, due to the physiological effects of puberty (at 
about the ages of twelve to fifteen years.) Again the 
crucial factor of psychosexual change has wider 
personality concomitants. Briefly, the theory pre- 
dicts that adolescents, in contrast to latents, will show 
greater psychosexual conflict and interest, and, fol- 
lowing from that, (a) more evidence of the activity of 
the defense mechanisms against impulses, (b) more 
anxiety and more intense and frequent emotional re- 
actions, and (c) more fantasy and abstraction in in- 
tellectual functioning. 

Two main predictions were made. First, it was 
predicted simply that the contrasting syndromes would 
actually occur at the ages at which they were assumed 
to be typical. The second prediction was based on the 
fact that the periods are primarily distinguished from 
each other by the psychosexual events which occur at 
certain ages and not by the chronological differences 
themselves. Thus, the prediction was made that 
differences in level of psychosexual interest, irre- 
spective of age, would carry with them the differences 
in other areas (factors a, b and c above) which the 
theory proposes. 


The 43 subjects were two groups of male school 
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children, one aged from eight years to nine years, 
five months, and the other aged from twelve years to 
fifteen years, five months. From their responses to 
a projective instrument, the Michigan Picture Test, 
measures of the factors to be compared were devised. 

To test first whether the syndromes of latency and 
adolescence are actually found at the ages at which 
they are theoretically expected to appear, the protocols 
were compared for the importance of psychosexual 
interest (through a Psychosexual Measure), for the 
intensity of the defensive life (special measures were 
designed to investigate reaction-formation, avoidance 
and avoidance-displacement), for the amount of fan- 
tasy and abstraction in the intellectual life, and for 
the amount of emotional responsiveness and anxiety. 

In addition, in order to test whether the defensive, 
emotional and intellectual life actually varied as a 
function of the psychosexual experiences, and not sim- 
ply because of chronological development, the Psycho- 
sexual Measure was used to select, from within each 
age group, children with a high score on psychosexual 
interest and children with a low score. Comparisons 
could then be made, within each age group, of children 
with high and low psychosexual interest, on the defen- 
sive, emotional and intellectual variables. Age is 
held constant in this case, and the relevant variable 
is the role of psychosexuality. 

The results lend research support to this aspect 
of psychoanalytic theory. A statistically significant 
number of comparisons showed results in the pre- 
dicted direction, both when age levels differed, and 
when age was held constant and only psychosexual 
level differed. Many of the differences, in addition, 
were at statistically significant levels, in each area 
of investigation. Differences within the twelve-to- 
fifteen year, five month age group were more often 
significant than differences within the eight-to-nine 
year, five month age group. Of the areas compared, 
the area of emotional responsiveness was the least 
discriminating. 

Two general conclusions can be drawn. (1) The 
ages at which latency and adolescence are assumed 
to occur actually show these syndromes. (2) The 
defensive, emotional and intellectual changes seem 
to vary with the intensity of the psychosexual life, 
even when age is held constant. 
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THE RELATIONSHIP BETWEEN JOB 
PERFORMANCE AND JOB SATISFACTION 


(Publication No. 5190) 


Mohammed Hamid ud-Din, Ph. D. 
Columbia University, 1953 


This study was undertaken to determine the rela- 
tionship between job performance and job satisfaction. 
The procedure adopted consisted of three steps: (1) 
obtaining measures of job performance and job satis- 


faction; (2) measuring the relationship between job 
performance and job satisfaction, and (3) identifying 
those personal characteristics in which a performance 
high-satisfaction low group differs from a perfor- 
mance low-satisfaction high group. 

The 552 subjects of this study were a fairly repre- 
sentative sample of insurance agents who had been 
working for at least six months for the Prudential 
Insurance Company of America, Newark, New Jersey. 

The data used for this study were of two types: 

(1) data collected at the time of selecting the insur- 
ance agents studied, and (2) data collected at the end 
of six months after the agents had been on their jobs. 

To identify the performance high-satisfaction low 
agents (Group I) and performance low-satisfaction 
high agents (Group II), eight measures were used: 
four as the performance criteria and four as the satis- 
faction criteria. 

The performance criteria were: 

1. Net production for first six months - Pj 

2. Size of debit (weekly and monthly combined)- P9 

3. Supervisor’s overall rating of the agent - Ps 

4. Supervisor’s rating of the agent’s performance 
in seven areas of work- P4 

The satisfaction criteria were: 

1. Agent’s statement as to amount of additional 
Salary it would take to get him to leave his job- S, 

2. Agent’s attitude toward various aspects of his 
job - S2 

3. Amount of change in present job desired - S, 

4. Supervisor’s rating of the agent’s enthusiasm 
for his work - S4 

The inter-correlation matrix between the perform- 
ance and satisfaction criteria indicated highest corre- 
lations between Ps, Pq and S4. The canonical corre- 
lation computed on the basis of this inter-correlation 
matrix was .709. 

The size of the canonical correlation being sur- 
prisingly large, the inter-correlation matrix was 
checked, and P3, P4 and S4 were discarded because 
of their unduly heavy loadings in the canonical corre- 
lation, these high loadings being attributed to halo 
effect in the supervisory rating. 

The new canonical correlation was .22. Canonical 
variates in performance and satisfaction were then 
obtained on the basis of the new canonical R. With 
the help of the canonical variates, weighted scores in 
Pj, Pg, and Sj, Sg, and S3 were computes. These 
were combined to get the composite weighted scores 
in performance (The Index of Performance) and satis- 
faction (The Index of Satisfaction). 

From the scatter diagram of these two indices 
groups I and II were identified. There were 38 agents 
in Group I and 40 agents in Group II. 

An attempt was then made to find out if there were 
any Significant differences in the personal character- 
istics of the two groups. Chi-Square and t tests were 
used. The only significant differences were: 

Group I has more agents who (1) are college grad- 
uates, (2) have income from other sources, (3) have 
a cooperative and non-complaining attitude toward 
their employer and associates, and (4) have difficul- 
ties in work habits. 

Group II has more agents who (1) are high school 
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graduates, (2) are veterans, (3) are considered by the 
supervisor as eager to help others, (4) have difficul- 
ties in single need selling and single need prospecting, 
and (5) are determined to succeed and reach the top 
in their job. 

The study points up the following conclusions: 

1 The relationship between job performance and 
job satisfaction is .71 when supervisors’ ratings are 
included in both measures of performance and satis- 


faction, but drops to .22 when measures of performance 


are restricted to production records and measures of 
job satisfaction are restricted to employee attitudes. 
2. Of all the personal characteristics of Group I 
and II which were studied only a few exhibited signifi- 
cant differences and these fell into no clearly dis- 
cernible pattern. It is probable that the kind of per- 
sonal characteristics measurable from the personal 
data were not sufficiently revealing of dynamic per- 
sonality variables. Differences might be better re- 
vealed through a factional study based upon a battery 
of psycho-diagnostic tests directed toward the inves- 
tigation of childhood and adolescent tendencies. 
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A STUDY OF EGO STRENGTH BY MEANS 
OF THE RORSCHACH TEST AND THE 
INTERRUPTION OF TASKS EXPERIMENT 


(Publication No. 5120) 


Sidney Marshall Jourard, Ph. D. 
University of Buffalo, 1953 


The study was undertaken in order to test certain 
hypotheses derived from a theory of ego strength. 
Additional aims were to validate selected factors from 
the Rorschach test, and to improve and extend the de- 
sign of the Interruption of Tasks Experiment. 


PURPOSE 


Subjects: 

The subjects were fifty-eight females from the 
University of Buffalo School of Nursing, in residence 
at Millard Fillmore Hospital, Buffalo. The modal age 
of the group was twenty years. 

Apparatus: 

The Rorschach test, and a specially devised Inter- 
ruption of Tasks test were employed as apparatus. 
Selected factors from the Rorschach test purported 
to reflect ego strength were used as “independent 
variables”, while measures derived from the nature 
and number of the tasks recalled served as “depend- 
ent variables.” In addition, a type of digit-symbol 
test was employed for part of the procedure. 

Major Hypotheses: 

The leading hypotheses of the experiment are 
stated as follows: 

1. There will be a greater recall of Completed 
tasks than of Interrupted tasks, when the tasks are 
submitted to a group of subjects under conditions 














designed to induce ego-involvement and ego-threat. 

2. Preference for the recall of Interrupted and 
Completed tasks will vary as a function of ego 
strength. Strong Egos will recall more Interrupted, 
and Weak Egos more Completed tasks. 

3 For all of our subjects, irrespective of mea- 
sured ego strength, tasks of one category will be re- 
called with no greater frequency than tasks in any 
other category. 

Testing Procedure: 

The subjects were tested singly, first, with the 
Rorschach test. Next, the Interruption-Completion 
series of tasks were administered, forty-five seconds 
being allowed for each task. A five-minute interview 
was then begun, followed by a three-minute period 
when the subjects wrote down their task-recall. A 
series of fourteen digit-symbol problems were pre- 
sented, with one minute for each, followed by a second 
task-recall period. Then, the subjects were required 
to sort cards, on which were typed names and descrip- 
tions of the tasks, into categories. Finally, a brief 
personality description was given to each subject who 
requested it. 





RESULTS 


The first hypothesis was refuted by the data; for 
the group of subjects as a whole, no preponderant 
recall, either of Interrupted or of Completed tasks, 
was noted, although there was wide variability within 
the group. 

Of all the Rorschach factors that were selected 
for their relevance as “signs” of ego strength, only 
two, viz: M > FM, and A%, were correlated with re- 
call measures in a manner supporting the second 
hypothesis. One factor, F + % appeared to be related 
to a preponderant recall of Completed tasks, in oppo- 
sition to our hypothesis. 

The third hypothesis was upheld, signifying that 
the introduction of task-categories functioned as a 
control in the experiment, maximizing the likelihood 
that recall would be mainly a function of Interruption- 
Completion rather than extraneous factors. 


CONCLUSIONS 


The factors selected from the Rorschach test, and 
the recall measures, do not correlate with each other 
sufficiently highly to warrant their further use as 
means for the study of ego strength. The extension of 
the design of the Interruption of Tasks experiment by 
the inclusion of task-categories appears to represent 
a limiting case in the series of studies which have 
demonstrated that Completed tasks will most frequently 
be recalled when the tasks are submitted under ego- 
involving conditions. 
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AN EMPIRICAL STUDY OF THE MANIFEST 
ANXIETY SCALE AND ITS RELATIONSHIPS TO 
OTHER CLINICAL MEASURES OF ANXIETY 


(Publication No. 4998) 


Carl Gershom Lauterbach, Ph. D. 
State University of Iowa, 1952 


This investigation was designed primarily to ex- 
plore the empirical relationships of the Taylor Mani- 
fest Anxiety Scale to criterion measures of clinically 
defined anxiety. A secondary aim was to make a 
comparative evaluation of the A Scale with another 
test measure of anxiety, Welsh’s AI, which has re- 
cently been proposed as an index of clinical anxiety. 

Eighty male members of the U. S. Army or U. S. 
Air Force served as subjects, beginning shortly 
after their arrival at the Neuropsychiatric Service 
of Fitzsimons Army Hospital for psychiatric evalu- 
ation and/or treatment. Each subject was adminis- 
tered the MMPI, from which both A Scale and AI 
scores were obtained. 

Five clinical workers (a psychiatrist, a social 
worker, and three psychologists) rated the subject on 
a combined checklist and rating scale of overt signs 
of anxiety. These ratings of overt anxiety served 
as the data from which the principal criteria of overt 
anxiety were derived. A diagnostic evaluation of the 
subject made by the psychiatrist who rated him, was 
obtained for seventy-six of the subjects. Another. 
criterion of anxiety determined clinically was derived 
from these evaluations. 

It was found that the reliability among raters from 
the three different clinical professions, in making 
over-all ratings of the same subject in the same sit- 
uation, was generally low. However, raters from the 
same profession (psychologists) simultaneously mak- 
ing over-all ratings of the subject in the same situa- 
tion had considerably higher reliability (r=0.70). An 
analysis of the checklist revealed the same tendency 
for lower consistency among raters from different 
professions than among psychologists alone. It was 
found that psychologists were more consistent in 
checking four of the items, than in checking the other 
seven. Asa result of these findings, the over-all 
ratings of the psychiatrist, social worker, and three 
psychologists (composite), along with a composite 
measure of the psychologists’ checks on the four 
most adequate checklist items, all served as separate 
rating criteria of clinical anxiety. 

The mean A Scale score for the present group 
was found to be significantly higher and the variance 
larger, than the mean and variance of A Scale scores 
for a group of 1971 college students. 

The A Scale was significantly related to both com- 
posite rating measures of psychologists. Its relation- 
ships with the over-all ratings of the psychiatrist, and 
the social worker, as well as to the diagnostic crite- 
rion, were not significant. 

While the A Scale and AI correlated 0.62, the AI 
was significantly related to only one of the five crite- 
ria; the composite weighted checklist of psycholo- 
gists. The A Scale also correlated significantly more, 
than did the AI, to one of criteria. Hence, the only 


statistical evidence of a difference in the clinical 
validity of the two tests favors the A Scale over the AI. 
However, neither the A Scale nor AI had substantial 
predictive power as regards any of the criterion meas- 
ures, although at least one of these criteria, the com- 
posite over-all ratings of psychologists, had satis- 
factory reliability. It must be concluded that neither 
the A Scale, nor the AI, has much practical utility, as 
used at present, in measuring manifest clinical anxiety, 
as defined by the criteria used in this study. 

The possible sources of variance in the ratings 
and the necessity of developing more adequate criteria 
of clinical anxiety were discussed. The high relation- 
ships of the validity scales to the measures of anxie- 
ty in this study were discussed in terms of possibil- 
ities of correcting for test-taking attitudes which may 
lower the relations of the A Scale to criteria. Finally, 
the possible fruitfulness of developing empirically- 
derived tests of anxiety was indicated. 
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THE EFFECT OF BACKGROUND LUMINANCE 
ON BRIGHTNESS DISCRIMINATION 


(Publication No. 5064) 


Orley Thomas Law, Jr. Ph. D. 
University of Michigan, 1953 


This study is concerned with the influence of back- 
ground luminance, B, on the threshold of visual bright- 
ness discrimination, AB. Three general problems 
were investigated: (1) Does AB/B reach a lower 
asymptote for large B, or is there a reversal in the 
trend of values of AB/B at large B; (2) Does AB 


reach a limiting value for small B, or is there a re- 
versal in the trend of values of AB for small B; (3) 
Is the variability of A B proportional to the value of 
A B for all values of B? 

Threshold determinations were made by the meth- 
od of constant stimulus by each of 4 observers. 
Threshold data under each experimental condition 
have been analyzed by fitting the integrals of normal 
frequency distributions to them in a manner Satis- 
fying the maximum likelihood criterion. Monocular 
vision and a 1 mm. artificial pupil were employed. 
Refractive errors were reduced to a negligible mag- 
nitude. Experimental conditions included the fol- 
lowing: white light; target sizes of 1 and 45 minutes 
of arc; target duration of 1/100th second; values of 
B from “zero” to 1,000 foot-Lamberts. More than 
38,000 observations were made in all. 

Data for the 4 observers were in close quantita- 
tive agreement throughout. The method of data anal- 
ysis was shown to be empirically justified for all the 
experimental data. It was found that: (1) Values of 

B/B decreased regularly to an asymptotic value as 
B was increased; (2) Values of AB decreased regu- 
larly to a limiting value as B was decreased; and 
(3) The variability of AB was generally proportional 
to the value of AB for all values of B investigated. 
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CONCEPTUAL AND MOTORIC 
EXPRESSIVENESS IN TWO SOCIAL CLASSES 


(Publication No. 5072) 


Elton Burbank McNeil, Ph. D. 
University of Michigan, 1953 


This is a study of two aspects of the differing ways- 
of-life prevalent in the middle and lower social classes 
in the contemporary urban United States. Among the 
differences in the values and behavior of the middle 
and lower classes, some of the most basic seem to 
pertain to their differing use of, and preference for, 
conceptual and motoric orientations to various prob- 
lems. 

A conceptual orientation creates a preference for 
instrumental manipulations of symbols over direct 
manipulative acts; a motoric orientation implies a 
preference for a relatively direct and immediate ex- 
pression of drives and impulses in overt action. 

This study is in part devoted to demonstrating that 
conceptual and motoric orientations to life are differ- 
entially present in the middle and lower social classes, 
that these ways-of-life play important roles in the 
determination of the style and freedom of expressive 
movements, and that they determine the content and 
structure of the individual’s value system, to a con- 
siderable degree. 

Strictly speaking the conclusions are applicable to 
populations homogeneous with that of the present study. 
Subjects included mothers and children who reside in 
Detroit and Highland Park, Michigan. In order that 
they be selected it was necessary that the children be: 
white, born north of the Mason-Dixon line, male, 
living with their biological parents since birth, above 
borderline intelligence, in the seventh, eighth or ninth 
grades of the Detroit or Highland Park Public School 
System, within one year of the median age for their 
respective grades, Christian, and have parents born 
in the United States. 

Parents were interviewed individually concerning 
their values relating to the kinds of preferences for 
the leisure time and occupational activities of their 
children. An assessment of the parental interview 
data reveals that middle class parents prefer activ- 
ities of a conceptual nature for their children, while 
lower class parents express a preference for motor- 
ically oriented activities. 

Analysis of the interviews conducted with the 
children reveals no significant differences in prefer- 
ence for conceptually or motorically oriented leisure 
time activities. However, in their preferred occupa- 
tions, middle class children make primarily con- 
ceptual selections while lower class children tend to 
choose jobs entailing motoric activities. 

Children in the different class levels were tested 
for their ability to express emotions in conceptual 


and motoric frameworks. For each situation an 
assessment of the child’s behavior was made in terms 
of constriction and dilation of expressiveness. It was 
predicted that middle class children would be dilated 
in their expression of emotions in a conceptual 
activity and constricted when the same emotions were 
expressed motorically. Performances of the same 
tasks by lower class children were expected to be 
constricted in the conceptual activity and dilated in 
the motoric activity. These predictions are very sig- 
nificantly borne out by the data. 

It is concluded that there are clear differences in 
conceptual and motoric values and behavior in the 
middle and lower social classes. A theoretical frame- 
work, from which the prediction and understanding of 
some aspects of both normal and abnormal behavior 
patterns, might be developed. Suggestions for fur- 
ther research have been concerned primarily with the 
differential distribution of mental illness in the two 
social classes. 
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PSYCHOLOGICAL FACTORS IN FRIENDSHIP 
CHOICE AND REJECTION 


(Publication No. 5091) 


David Shapiro, Ph. D. 
University of Michigan, 1953 


This was a study of the personality correlates of 
friendship choice and rejection. It was assumed that, 
within a particular sub-culture, sociological and 
adventitious factors play a minimal role and person- 
ality factors play an important role in determining the 
individual’s choice of friends. 

Two general hypotheses were derived from previous 
empirical findings and personality theory. 

1. Individuals tend to choose as friends those per- 
sons who are similar to themselves in personality 
traits, values, and self percepts. 

2. The principle of similarity in friendship selec- 
tion is more typical for friendship choices made by 
individuals who are relatively well adjusted. 

The subjects were nineteen sorority women, ages 
nineteen to twenty-two, at the University of Michigan. 
This group was relatively homogeneous with respect 
to demographic and objective personality measures. 
In addition to the predictive measures derived from 
standard tests, each subject was rated by the others 
on several status variables: popularity, prestige, etc. 

In order to provide measures of “Real-Self” and 
“Ideal-Self” percepts, descriptive personality check 
lists adapted from the “Q technique” were adminis- 
tered. The congruence of single subject’s “Real” 
and “Ideal” Selves was found to be a reliable and 
valid measure of “Self Satisfaction,” the criterion of 
adjustment. 

Two criteria of friendship were selected on the 
basis of responses to five sociometric questions: 
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(1) an index of “Friendship Choice,” (2) an index of 
“Leisure Time Associates.” These were the most 
dissimilar of the five sociometric questions although 
significantly interrelated. 

An analysis of the correlates of popularity (socio- 
metric status) revealed that the profiles based on ob- 


jective personality measures for “Chosen,” “Neutrals,” 


and “Rejected” groups were definitely differentiated. 

An analysis using both single personality measures 
and profiles of these measures tended to confirm the 
hypotheses of subject-choice similarity. The great- 
est profile similarity was found for pairings of sub- 
jects and individuals preferred by them as friends 
but not mentioned by them as associates (Non-Actu- 
alized Friendship Choices). 

Friendship Choice pairings tended to show an even 
greater congruence of “Real-Self” descriptions than 
of objective personality scores. Individuals appear to 
seek “similars” for their new friends and tend to con- 
summate satisfactory friendships with “similars.” 
Well-adjusted persons appear to be able to choose 
“similars” and reject “dissimilars” moreso than 
those individuals who are less well integrated. 

The similarity of “Ideal-Self” concepts appears 
to be an overall condition of friendship. In a homo- 
geneous group, members may be molded together 
with common ideals. This tends to reduce the likeli- 
hood of close, independent, reciprocal friendships 
but may heighten total group effectiveness. 

Although pairings in this group tended to be more 
congruent on the personality measures than random 
pairs of women selected from the general population, 


significant differences were found which confirm the 
principle of similarity in friendship selection. [If 

this conclusion may be drawn from a group as homo- 
geneous as the one studied, then it is even more likely 
that the principle of similarity in the assortative se- 
lection of friends will be applicable to other groups, 
especially more heterogeneous ones. 
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THE PREDICTION OF CONSCIOUSNESS 
OF CONFLICT IN THE SELF FROM 
THE RORSCHACH 


(Publication No. 5094) 


Herbert Silverman, Ph. D. 
University of Michigan, 1953 


This study is concerned with testing various 
hypotheses that certain Rorschach test categories 
and given patterns of these categories (dependent var- 
iables) are related to the degree of awareness which 
a person has that conflict is located within the self 
(independent variable). 

A criterion measure of this variable which con- 
sisted of ratings on a questionnaire by psychothera- 
pists of their patients was constructed. This question- 
naire, composed of three scales that theoretically 


measured the degree of conscious awareness of con- 
flict in three problem areas, namely, hostility, depend- 
ence, and sexuality, and a fourth scale that measured 
the extent of ego-alien regard of tendencies within the 
self (i.e., general awareness without respect to spe- 
cific conflict areas) served as the final criterion in- 
strument. 

Fifteen Rorschach test categories were selected 
on the basis of rationale which linked them conceptu- 
ally to the criterion variable for predictive study. 
Two predictions were also based on two Rorschach 
patterns, composed of prescribed scores in these in- 
dividual test categories. One pattern theoretically 
indicated a high degree of “conflict-awareness,” the 
other indicated a low degree. 

The sample was composed of a predominantly 
neurotic, outpatient-clinic population. Fifty-six male 
patients, veterans of World War II, who had been in 
psychotherapy at the Detroit Mental Hygiene Clinic of 
the Veterans Administration for at least six months 
and for whom Rorschach records were available, were 
the subjects. 

It was found that of fifteen predicted relationships 
with the criterion based upon individual Rorschach 
test categories, six prove to be statistically signifi- 
cant at or beyond the five per cent level of confidence. 
These were anatomy responses, Sum C (a measure of 
the extent and control of perceptual responsivity to 
color), human content responses, and the total num- 
ber of responses. The Elizur hostility score was 
found to be significantly related to the specific sub- 
scale of the final criterion measuring the awareness 
of hostility. The presence versus the absence of sex 
responses was found to be significantly related to the 
specific subscale of the final criterion measuring the 
awareness of sexual conflict. 

The two predicted relationships with the criterion 
based upon two patterns of individual test categories, 
though statistically significant, are in the opposite 
direction to that hypothesized. The failure of these 
two predictions seems to rest largely upon initial 
theoretical misconceptions of the way in which indi- 
vidual test categories comprising the patterns might 
be related to the criterion variable. 

For those individual Rorschach categories which 
proved to be statistically related to the criterion vari- 
able, rationale were tentatively suggested. While it 
is only on a tentative basis that we can talk about the 
rationale behind the relationship between the criterion 
and any one of the six of fifteen individual Rorschach 
test categories which proved to have a statistically 
significant relationship to the criterion, we can con- 
clude with statistical certainty that there are com- 
ponents of the Rorschach that may be used to predict 
the variable of conflict-awareness as we have meas- 
ured it. 

The implications of this study are concerned with 
the development of psychological test signs and pat- 
terns that may be used to predict clinically meaning- 
ful personality variables. 
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THE INFLUENCE OF THE DISCUSSION 
LEADER’S ATTITUDE ON THE OUTCOME 
OF GROUP DECISION CONFERENCES 


(Publication No. 5097) 


Allen Ralph Solem, Ph. D. 
University of Michigan, 1953 


The main purpose of the study was to determine 
whether the attitude of the discussion leader influences 
the outcomes of group decision conferences. 

Two experiments were performed. In both experi- 
ments role playing methods were used to create situa- 
tions conducive to the desired leader attitudes. All 
participants in the experiments were supervisors in 
industry. 

In one experiment the leaders in the experimental 
condition were in a situation such that they met with 
committees of fellow foremen or peers to solve a 
problem which the leaders had with their own crews. 
In the second experiment the leaders were in the 
Situation of trying to impose a previously developed 
solution to the problem on the members of their own 
crews. In both experiments, the control conditions 
were similar in that the leaders’ situation was one 
in which they met with their own crews and con- 
ducted discussions oriented toward the method of 
employee participation in group decision by having 
the employees develop their own solution to the 
problem. 

For the first experiment the main hypotheses 
which were tested are as follows: 

(1) The leaders will tend to be more permissive 
in dealing with peers than with subordinates. 

(2) Committee members will be less realistic in 
their appraisal of group needs and values than per- 
sons who play roles as crew members. 

(3) Committees will arrive at more simple solu- 
tions than the crews. 

In the second experiment the following main hy- 
potheses were tested: 

(1) In being placed in a situation in which he is 
led to present a previously developed solution to the 
group, the leader will (a) stimulate hostility toward 
himself and (b) generate forces against acceptance 
of the solution. 

(2) When the leader’s situation causes him to pre- 
sent previously developed solutions, the final solution 
of the group under this condition will tend to be more 
simple than solutions developed in the control groups. 

(3) The leaders who are influenced toward selling 
the previously developed solution will tend to over- 
look group values in their crews. 

The experimental results supported all of the 
main hypotheses with chi square differences more 
significant than the 5 per cent level. 

In addition to these findings there is evidence that 
when the attitude of the leader is not conducive to 
employee participation in solving problems and he 
or his peers develop the solution, such solutions tend 
to consider only the factual aspects of the problem 
and to neglect certain feeling aspects which are im- 
portant for acceptance and motivation. However, 
when the attitude of the leader is favorable to the 


participation of employees in developing their own 
solutions to their problems, such solutions not only 
tend to be of higher quality as measured by objective 
standards than those developed by other methods but 
more often tend to show consideration for the feelings 
of the employees. 
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THE CONFORMING BEHAVIOR OF THE 
AUTHORITARIAN ADOLESCENT 


(Publication No. 5111) 


Elba Jack Wilcox, Ph. D. 
University of Michigan, 1953 


This thesis reports the results of an investigation 
of the relationship between measures of authoritarian 
personality structure and conforming behavior in 
adolescent boys. The general structure of the design 
was one in which the subjects were given an opportunity 
to conform to either an authoritarian standard or a 
standard attributed to a group of their peers. The 
data were gathered under two experimental conditions: 
1. ego involvement and 2. non-ego involvement. 


Hypothesis: 

The general hypothesis under investigation was as 
follows: the authoritarian adolescent will move away 
from a parental standard and conform to the standard 
of his peers when he is placed in a threatening situa- 
tion. When he is in a relaxed situation, he will move 
toward a non-parental authority and accept this stand- 
ard in preference to that of his peers. 


Procedure: 

The 91 high school boys, acting as subjects in this 
experiment, were divided into two experimental groups 
— an ego involved group and a non-ego involved group. 
The members of the ego involved group were told that 
their intelligence was being measured and were re- 
quested to sign their names on the data blank given 
to them. The non-ego involved group had no such 
suggestion as to the measurement of intelligence and 
remained anonymous. 

The subjects were given a test and a re-test on 
three ambiguous figures; In test 1 they judged the 
number of dots on a page; in test 2 they estimated 
the number of square inches in a square; and in test 
3 they estimated the distance around the border of an 
irregular figure. Immediately preceding the re-test, 
authoritarian and peer group suggestions were given 
for each test. For test 1, the authoritarian standard 
was attributed to a parental group and for tests 2 and 
3, this standard was assigned to a single authority. 
The amount of shift from first to the second estimate, 
as well as its direction towards either authority or 
peer group standard, was tabulated. The subjects 
were then given the Fascism scale, a sentence com- 
pletion test, and an attitude questionnaire. 
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Results: 

It was found that: 

1. Under conditions of ego involvement, the peer 
group conformers had higher F scale scores than 
the authoritarian conformers. 

2. Under conditions of non-ego involvement, the 
conformers to a non-parental authority had higher F 
scale scores than the peer group conformers. 

3. The persons who shifted only a moderate 
amount were .iigher on the F scale than the individuals 
who showed extreme shifts. 

4. Those who persisted in the direction of their 
shift, once this direction was determined, whether 
toward the authoritarian or toward the peer group 
standard, were higher on the F scale than those who 
were inconsistent in this respect. 

5. Those who expressed more open resistance to 
authoritarian abuse on the sentence completion test 
were higher on the F scale than those who expressed 
relatively less resistance. 

6. Those who demonstrated more unconscious 
disturbance in the completion of authoritarian sen- 
tence stems were higher on the F scale than those 
who demonstrated relatively less disturbance. 


Conclusions: 

The results tend to support the theory that the 
authoritarian adolescent, because of his greater par- 
ental conflict, resists authority more strongly when 
under stress and in a position to receive the open sup- 
port of his adolescent peers. However, privately, he 


still is greatly impressed with non-parental authority, 
and is highly subject to its influence. These behaviors 
are interpreted as being due to his underlying hostil- 
ity which comes to the fore because of the physiolog- 
ical impetus given to his aggressive drives at adoles- 
cence and because of his stage in social development 
in which he is striving for separation from parental 
domination. 
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ATTITUDE DIMENSIONS IN PUBLIC 
OPINION QUESTIONNAIRE MATERIAL 


(Publication No. 5215) 


Robert John Williams, Ph. D. 
Columbia University, 1953 


The responses of 1029 residents of Elmira, New 
York to 25 items from the 1948 Elmira Voting Study 
were analysed to determine (1) if a set of highly spe- 
cific attitudes can be accounted for by a relatively 
small number of general attitudes; (2) if the struc- 
turing of attitudes is invariant in segments of the 
population contrasted with respect to formal educa- 
tion and (3) to relate the structuring of attitudes to 
background characteristics of the sample. 

Factor analysis of the intercorrelations among 
the 25 items revealed that approximately 22% of the 


variance in the responses can be accounted for by two 
general attitudes or factors. The first factor is de- 
fined by expressions of hostility toward outgroups and 
the expectation of war or depression, and has been 
called “Threat Orientation.” The second factor is 
defined by identification with a political party or so- 
cial class, and has been called “Party-class Orienta- 
tion.” 

The two factors remain invariant in segments of 
the sample which are contrasted on the basis of formal 
education but are noted to be more clearly delineated 
in the better educated segments. 

The first factor is found to be correlated with edu- 
cation, occupation, economic level and age, in that 
order of importance, and uncorrelated with sex. The 
second factor was found to be correlated with religion, 
occupation, education, sex and age, in that order of 
importance and uncorrelated with economic level. 
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THE RELATION OF CHILDHOOD TRAINING 
IN INDEPENDENCE TO 
ACHIEVEMENT MOTIVATION 


(Publication No. 5113) 
Marian Ruth Winterbottom, Ph. D. 
University of Michigan, 1953 


From a general theory of motivation developed by 


McClelland and his associates, hypotheses were derived - 


relating the strength of achievement motivation in 
twenty-nine eight to ten year old boys, to their inde- 
pendence and mastery training in childhood. The hy- 
potheses stated that the training of children with strong 
achievement motivation would differ from that of chil- 
dren with weak achievement motivation in the follow- 
ing respects: 

a. More demands for accomplishments made on 
them and imposed earlier in life; 

b. A greater number and intensity of rewards and 
punishments for fulfillment and non-fulfillment of de- 
mands; 

c. Fewer restrictions imposed on behavior in in- 
dependence situations; 

d. Restrictions which are imposed on behavior 
will not precede positive training in accomplishment; 

e. Fewer and less intense rewards and punishments 
for conforming and not conforming to restrictions. 
Hypotheses regarding the differences in the behavior 
of children with strong achievement motivation as com- 
pared to children with weak motivation were derived 
from the theory and previous research. These hypoth- 
eses stated that the achievement-related behavior of 
the highly motivated children would be more persist- 
ent, more independent, and more responsive to success 
cues than the behavior of the less motivated group. 

A questionnaire given to each mother provided 
measures of the number of demands and restrictions 
made in training, the age at which they were imposed, 
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and the rewards and punishments given in the training. PSYCHOLOGY, CLINICAL 


A measure of the achievement motivation of each child 


was obtained from imaginative stories scored by a 
method developed in conjunction with the theory. 
Teachers’ ratings of the behavior of each child in 
achievement situations and observations on a puzzle 
test of persistence, memory for negative or positive 
instructions, level of aspiration and preference for a 
difficult task were the measures of achievement-re- 
lated behavior. 

The results indicate that mothers of children with 
strong achievement motivation compare with mothers 
of children with weak achievement motivation in the 
following ways: 

a. Although the total number of demands made 
through age ten is the same, they make more demands 
before the age of eight. 

b. They give more intense and more frequent re- 
wards for fulfilled demands, though there is no differ- 
ence in the number and intensity of punishments for: 
unfulfilled demands. 

c. The total number of restrictions made through 
age ten is less but the total number made through age 
seven is greater. 

d. Even though they make more restrictions 
through age seven, the number of demands made at 
this early age exceeds the number of restrictions. 

e. Contrary to the hypotheses, they reward more 
for conformity to restrictions and do not differ in 
punishing non-conformity. 

The achievement related behavior of the highly 
motivated group of children differed from that of the 
less motivated group. The highly motivated group 
asked less for help and accepted fewer offers of rest 
on the puzzle, remembered fewer of the negative in- 
structions given for the puzzle, and were rated by 
their teachers as more motivated for success, more 
independent, more popular with other children and 
more pleased with success. 

It is concluded that early rewarding training in 
independence and mastery, accompanied by few re- 
strictions given after mastery has been attained, con- 
tributes to the development of strong achievement 
motivation. Children who are highly motivated for 
achievement show the general characteristics of in- 
dependence, persistence, popularity and success in 
school. In addition, it is concluded that the theory 
from which the research developed is supported in its 
designation of the affective changes associated with 
training in independent accomplishment as one of the 
important determiners of the strength of the achieve- 
ment motive. 
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AN EXPERIMENTAL TEST OF THE 
CATHARSIS THEORY OF AGGRESSION 


(Publication No. 5258) 


Douglas Timothy Kenny, Ph. D. 
University of Washington, 1952. 


The purpose of this study was to test the cathartic 
hypothesis that the instigation to aggression will be 
lowered by the expression of aggression. 

The subjects consisted of 30 first grade children, 
14 girls and 16 boys. Their responses to Korner’s 
incomplete story episodes were used as a measure of 
their initial and final aggression. After taking the first 
5 of the incomplete stories, the 30 children were split 
into an experimental and control group by pairing 
children with similar initial total aggression scores. 
The experimental and control groups were also similar 
in respect to sex distribution, age, intelligence and 
socio-economic factors. 

While the experimental group received two sessions 
of catharsis designed to release aggression, the con- 
trol children were allowed to work on a jigsaw puzzle 
or play on the swings for two sessions. Immediately 
after the second session for both groups, the last 5 
incomplete stories were given to the children in order 
to evaluate any changes in observed aggression. 

To determine the reliability of the experimenter’s 
scoring of the incomplete story episodes, another 
scorer independently scored all the protocols of the 
30 children. The average percentage agreement for 
all aggressive variables was 81.6 per cent. 

In order to assess the consistency of aggression 
on the incomplete stories, another 30 first grade chil- 
dren were given the stories at two separate time inter- 
vals. The time interval between initial and final test- 
ing was the same between this consistency group and 
the experimental and control groups. All consistency 
coefficients were significant on the aggressive cate- 
gories, indicating that the incomplete story episodes 
measure fairly stable aggressive characteristics. 

The results on the net shifts between the experi- 
mental and control group showed that the control group 
decreased significantly in total aggression, direct and 
intense aggression, and verbal aggression. 

Within the limits of this experiment, the major con- 
clusion of this study is that the catharsis hypothesis 
is not a generally valid formulation of the relationship 
between the expression of aggression and the reduc- 
tion of aggression. 

The sharp decrease in aggression observed in the 
control group was hypothesized as being due to the 
extinguishing of anxiety-aggression during their inter- 
polated sessions. It was assumed that aggression 
measured in the initial story episodes was of two kinds, 
namely, self or habitual aggression and anxiety-aggres- 
sion related to the test investigator situation. It was 
hypothesized that the control children’s interpolated 
sessions provided the most optimal conditions for 
eliciting reassurance reactions which would lower the 
anxiety-aggression. The experimenter’s role, during 
the interpolated session of the control children, was 
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considered as the crucial variable in accounting for 
the decrease in anxiety-aggression. 
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DIFFERENTIATION OF NONMALADJUSTED 
FROM MALADJUSTED INDIVIDUALS UNDER 
CONDITIONS OF SUCCESS AND FAILURE 


(Publication No. 5198) 


Harold Abraham Levine, Ph. D. 
Columbia University, 1952 


This study was an attempt to investigate objec- 
tively the preferences of nonmaladjusted, and of psy- 
chiatrically diagnosed Conversion Reaction, and 
Anxiety Reaction groups (N = 25 each) for experienced 
successes of subjectively varying difficulty, and for 
successes compared with two levels of failure. The 
groups were equated for sex (male), race (white), 
World War II veteran status, age, Wechsler Perform- 
ance I.Q., and educational and vocational levels. Non- 
maladjusted subjects were differentiated from the 
maladjusted by the Cornell Index. The experimental 
situation involved similar tasks taken from the Grace 
Arthur Stencil designs which vary in complexity by 
means of the number of units, colors, and depth 
quality. Difficulty was defined by time taken to com- 
plete a task; and success and failure by experimen- 
tally controlled completion and interruption. 

Each subject was presented with three situations 
in fixed order. The tasks in each situation were also 
presented in fixed order. The first situation con- 
sisted of six tasks varying in difficulty which were all 
completed (successes). .The rank order of preferences 
in relation to rank order of time required to complete 
the tasks was ascertained. The second situation in- 
volved two completed tasks (successes), two tasks 
interrupted one step before completion (partial fail- 
ures), and two tasks interrupted after three of six or 
seven elements were correctly superimposed (fail- 
ures). Rank order of preferences was determined in 
relation to the imposed conditions. The third situation 
required the subject to select two tasks of the expe- 
rienced mixed successes and failures for repetition. 
Reasons for the preferences were obtained for each 
situation. 

No quantitative differences were found among the 
preferences of the groups for successes of varying 
difficulty. Preferences varied for each group simi- 
larly in this respect. 

The groups were found to differ significantly when 
their preferences and repetitions were for non-suc- 
cesses. The nonmaladjusted group did not differ sig- 
nificantly from the Conversion group in this respect, 
whereas these groups differed from the Anxiety group. 
The Conversion Reactions, along with the nonmalad- 
justed, tended to prefer partial failures over failures 
and to repeat partial failures as first choice. The 
Anxiety Reactions tended to prefer failures over par- 


tial failures and repeated failures as their first 
choice. 

Consideration of neurotics as a single maladjusted 
group revealed no differences between them and non- 
maladjusted persons. Both neurotically maladjusted 
groups appeared to react at times in opposite ways, 
with the behavior of the nonmaladjusted group inter- 
mediate. 

The findings, generally, were not considered out 
of line with those of other experimental studies of 
the level of aspiration and interrupted task types. 
Further research with other neurotic groupings util- 
izing interrupted task techniques appears fruitful both 
from the diagnostic and therapeutic points of view. 


Microfilm copy of complete manuscript of 101 
pages, $1.26. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-748. 


AN EXPERIMENTAL INVESTIGATION 
OF THE DEFENSE PREFERENCE INQUIRY 
FOR THE BLACKY PICTURES 


(Publication No. 5095) 


Earle Robert Sinnett, Ph. D. 
University of Michigan, 1953 


The concept of defense, as expounded by psycho- 
analysis, plays an important part in current consider- 
ations of personality. The phrase “defense mechan- 
isms” refers to certain characteristic ways by which 
an individual responds to psychological pressures 
both from within himself and from the real world out- 
side. In this category fall such concepts as repression, 
regression, projection and reaction formation. From 
a research standpoint, the need for a suitable method- 
ological tool to probe these and similar defenses is 
pressing. An earlier dissertation by Goldstein served 
as the point of departure for the present study. 

Goldstein, using a modification of the Blacky Pic- 
tures technique entitled “The Defense Preference 
Inquiry (DPI),” investigated the consistency of an in- 
dividual’s defense preferences and also interrelation- 
ships of the various mechanisms. The present re- 
search sought to explore the predictive power of the 
DPI in connection with two types of criterion meas- 
ures: 1) ranking of statements based on conflict- 
laden stories comparable to dimensions of the Blacky 
Pictures (Story Ranks); and 2) recall of story con- 
tent depicting the various defense mechanisms (Story 
Memories). 

Three conflict areas were chosen for study: Oral 
Sadism, Oedipal Intensity, and Sibling Rivalry. All 
subjects received the complete DPI and the criterion 
tasks for one of the three conflicts. One hundred and 
seventeen college males were assigned at random to 
these experimental groups. 

The overall results demonstrated that the kind of 
approach exemplified by the DPI has potentialities 
for further development as a measure of defense. The 
tool in its present form shows promise as a measure 
of projection and reaction formation for conflict in the 
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area of oral sadism, and for reaction formation in 
sibling rivalry. Based on these findings, suggestions 
were made regarding possible revision of the instru- 
ment. 

On the theoretical side, it appeared the projection 
seemed more likely to operate against oral sadistic 
impulses than against oedipal or sibling rivalry feel- 
ings. The implication is that projection tends to be 
used more with certain conflict areas than others. 
Another suggestive result of theoretical importance 
was the finding of some relationship between defense 
preference and recall of related story content. This 
result was explained as possibly being due to altera- 
tions of conflict material by the defensive process, 
that is, the defense operates to produce selective 
perception and forgetting. 

Finally, an implicit assumption of clinical practice 
concerning the generality of test findings was investi- 
gated. Analysis of relationships between the DPI and 
criterion measures revealed no differential effects in 
terms of remoteness of story content from the origi- 
nal Blacky conflict situation. 
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PSYCHOLOGY, EXPERIMENTAL 


VISUAL AND AUDITORY CLOSURE 
(Publication No. 5109) 


Benjamin Ward White, Ph. D. 
University of Michigan, 1953 


This study is designed to see whether or not cer- 
tain abilities which have been identified in visual 
perception can be found in auditory perception. 
Starting with four tests developed by Thurstone — 
Concealed Figures and Copying which have been found 
to be relatively pure measures of the second closure 
factor, and Incomplete Words and Mutilated Words 
which have been found to be relatively pure measures 
of the first closure factor — an attempt was made to 
construct auditory tests which might conceivably tap 
the same abilities if they exist in the auditory domain. 
These four auditory tests are: Hidden Tunes, Ability 
to Hear Words in Noise, Spoken Incomplete Words, 


and Distorted Words. 
This battery of eight tests was administered to ap- 


proximately 100 high school students, and the correla- 
tions between the tests computed. Analysis of these 
correlations reveals that the Hidden Tunes Test has a 


The positive finding of this study suggests that the 
second closure factor may be a central trait of con- 
siderable importance in a wide variety of behaviors. 
Supporting evidence is cited from other studies which 
report significant relationships between performance 
on the Concealed Figures Test and measures of rea- 
soning ability and temperament. 

A redefinition of this trait or ability was made in 
order to free it from its specifically perceptual 
connotations. Under this broadened definition, sev- 
eral other psychological phenomena — simultaneous 
contrast, constancy, and retroactive inhibition — ap- 
pear to provide additional situations in which this 
trait is manifested. Correlation of individual differ- 
ences in reaction to these situations with performance 
on a test such as Concealed Figures or Hidden Tunes 
would throw further light on the generality of this 
trait, and offer valuable data both for personality re- 
search and perceptual theory. 
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The concept of secondary reinforcement plays an 
important role in the reinforcement theories of 
learning advanced by Hull and Skinner. According to 
both of these theories a neutral stimulus may take on 
reinforcing properties through its association with a 
primary reinforcer and thus serve to account for 
learning in the absence of primary reinforcement. In 
Hull’s system a secondary reinforcer is thought to 
function as a conditioned stimulus for some fractional 
part of a goal response which has reinforcing proper- 
ties. That is, it operates as a stimulus to evoke a 
response which, in turn, has reinforcing properties. 
In Skinner’s theory a stimulus is called a secondary 
reinforcer if its presence can add to the reserve of 
a reflex as a result of learning. 

Several recent experiments have attempted to de- 
fine more explicitly the experimental conditions which 
are most efficient in imparting this reinforcing func- 
tion to neutral stimuli. A different approach to the 
problem was followed in the present experiment. 
Rather than manipulating variables to isolate some of 
the parameters of secondary reinforcement this ex- 
periment involved the minute recording of responses 


consistently high relationship with the visual tests, and made in the acquisition, functioning, and extinction of 
little or norelationship tothe other auditory tests. This a secondary reinforcing stimulus. The apparatus 
finding is taken as evidence that the second closure fac- consisted of a modified form of Skinner box in which 
tor is a central characteristic which is manifested in the bar was placed 17” from the cup in a 4-1/2” wide 
more than one sense modality. The other three auditory alley. This procedure resulted in separating the rat’s 
tests, while showing fairly high relationship to each response in time so that a continual record could be 
other, have very little in common with the visual tests. kept of the behavior. 
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The procedure involved four stages: 1) prelimi- 
nary training during which a click was associated with 
running from the bar end of the box to the cup; 2) con- 
ditioning of bar pressing accompanied by the click; 

3) pre-extinction of the running response in the pres- 
ence of the click in some groups and with the click 
absent in other groups, the bar being absent in all 
groups; 4) extinction of bar pressing with and without 
the occurrence of the click. The effect of drive dur- 
ing pre-extinction was also investigated by having 
some groups satiated and others deprived during 

this phase of the procedure. 

It was found that the behavior of the animals could 
be interpreted in terms of the operation of three basic 
habits. First, the animals possessed the habit of per- 
forming circular chains of responses between the bar 
and the cup. This habit functioned even in the absence 
of the click and indicates the inadequacy of Skinner’s 
description of chaining solely in terms of responses 
initiated at the bar and ending at the cup. Secondly, 
the animals acquired a conditioned response of run- 
ning to the cup at the sound of the click. This re- 
sponse, as a member of a circular chain, resulted in 
a return trip to the bar area. Thirdly, the animals 
acquired the habit of pressing the bar and running to 
the cup. It was found that the click resulted in a great- 
er tendency to run to the cup in groups of animals 
which had circular chaining (habit 1) weakened during 


pre-extinction. Where circular chaining was intact 
the presence of the click exerted no significant effect 
on the tendency to run to the cup after a bar-press. 

A high correlation was found between the frequency 
of quick (within 5 sec.) trips to the cup following a bar- 
press anda return trip to the bar. Thus, to the degree 
that the click initiated a circular chain starting with a 
trip to the cup and ending with another bar-press, it 
was instrumental in maintaining a high rate of bar- 
pressing during extinction. 

The two main findings of this experiment, there- 
fore, are: 1) that Skinner’s linear analysis of chaining 
is inadequate and that the responses can be more ac- 
curately described in terms of circular chaining, and 
2) that a secondary reinforcing stimulus functions as 
a conditioned stimulus for the initiation of a circular 
chain of responses in a serial learning situation such 
as is found in a Skinner box. It was also found that 
pre-extinction was effective under satiated conditions 
to the degree that unreinforced responses occur and 
that a “secondary reinforcing” stimulus is of critical 
importance in maintaining bar-pressing only when 
circular chaining responses are weak and therefore 
dependent upon the stimulus. 


Microfilm copy of complete manuscript of 115 
pages, $1.44. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-75l., 


SOCIAL PSYCHOLOGY 
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DECISION, COMMITMENT AND 
CONSENSUS TO INDIVIDUAL ACTION 


(Publication No. 5010) 


Edith Becker Bennett, Ph. D. 
University of Michigan, 1953 


Previous studies have established differences in 
effectiveness between a method of “group decision” 
and other methods of influencing individual behavior. 
This study was designed to assess the contribution to 
these differences of the following four variables: 1) 
group discussion; 2) the process of making a decision; 
3) public commitment; 4) group consensus regarding 
intention of executing an action. Antecedent studies 
had measured experimental effects by reports of ac- 
tion. This experiment introduced objective observa- 
tions of behavior. 

The hypotheses of the study were: 

I. Group discussion, as an influence technique, is 
a more effective inducement to action that other 
methods of persuasion. 

II. The process of making a decision regarding 
future action raises the probability that such action 
will be executed. 

Ill. Where a decision is made, a more public com- 
mitment to action is more effective in assuring the 
execution of such a decision than is a less public one. 


IV. A high degree of group consensus regarding 
intention to act raises the probability that individual 
members of the group will execute the action above 
the probability of action by members of a group in 
which there was a low degree of consensus. 

The experimental manipulations attempted to raise 
the willingness of undergraduates to volunteer as sub- 
jects in psychological experiments. Experimental 
conditions were varied along two axes. There were 
three categories of “Influence Attempt”: “Group Dis- 
cussion,” “Lecture” and “Control” (no persuasion 
attempt). There were four “Decision variations”: 

“no decision,” “anonymous decision,” “partially 
anonymous decision” and “public commitment.” 
Three groups participated in each of the resulting 
twelve variations. Where a decision was requested, 
the proportion of group members who decided to act 
was allowed to vary freely. All subjects were invited, 
some time after the experimental manipulations, to 
“volunteer” by signing up with a central file of vol- 
unteers. 

The hypotheses were tested by comparisons of the 
number of subjects exposed to particular experimental 
variations who volunteered. The results were as 
follows: 

Hypothesis I was rejected; subjects participating 
in group discussions did not execute the specified ac- 
tion in greater numbers than subjects exposed to the 
lecture or control variations. 
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Hypothesis II was confirmed; subjects who had 
reacted to a request for decision executed the spec- 
ified action in significantly greater numbers than sub- 
jects who had received no request to make a decision. 
A very significant relationship was found, in addition, 
between subjects’ decisions and their consequent ac- 
tions. 

Hypothesis III was rejected; subjects whose deci- 
sions had been publicly indicated did not execute the 
specified action in greater numbers than subjects 
whose decisions had been indicated anonymously. 

Hypothesis IV was confirmed; subjects partici- 
pating in groups characterized by a high degree of 
consensus and in which group members perceived 
such high consensus executed the specified action in 
greater numbers than subjects who participated in 
“low consensus” groups in which such low consensus 
was perceived. 

Of the four variables studied, two were found to 
influence the behavior of subjects. The combination 
of these two effective variables alone — the process 
of making a decision and the degree of consensus 
reached by the group — was capable of producing the 
effects previously credited to a procedure which in- 
corporated all four of the variables studied. 


Microfilm copy of complete manuscript of 146 
pages, $1.83. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-752., 


THE EFFECT ON ATTITUDE CHANGE 
OF COGNITIVE DIFFERENTIATION AND 
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COUNTER-ARGUMENTS 


(Publication No. 5026) 


Walter Hobson Crockett, Ph. D. 
University of Michigan, 1953 


“Attitude” is defined as a cognitive-affective 
orientation regarding some object. The cognitive com- 
ponent is viewed as a set of expectations about the ob- 
ject. These expectations are accompanied by varying 
degrees of affect. Change in attitude is seen as re- 
sulting from modification of the affect or of the expec- 
tations. One source of pressure toward change is 
awareness of deviation from a group to which the in- 
dividual belongs. Such deviation leads to re-evaluation 
of the cognitive-affective complex. 

The following hypotheses are tested: 

1. Subjects who are shown that they deviate from 
an attractive group will modify their attitude toward 
the group norm. Change will be still greater if they 
are given a supporting rational from the norm. 

2. Individuals who relate a large number of expec- 
tations to the object will change less than those who 
relate only a few expectations. 

3. Individuals with a large amount of affect asso- 
ciated with the attitude will change less than those 
with little associated affect. 

4. Individuals who are positively attracted to the 


group will change more than those who are neutral or 
negative toward the group; and individuals who per- 
ceive themselves as deviant will change less than 
those who think they agree with the group. 

Experimental manipulations were as follows: 
Students in eight classes were asked to indicate their 
position regarding segregation. Measures were ob- 
tained of the number of expectations related to segre- 
gation, of the amount of associated affect, of the 
attractiveness of the group, and of the difference be- 
tween the individual’s position and the norm he attrib- 
uted to the group. 

A month later each class was divided into three 
groups. A control group again indicated their position 
without experimental influence; a norm-presentation 
group indicated their position after being told of an 
anti-segregation norm; and a counter-argument group 
indicated their position after being told the norm plus 
a feedback of reasons supporting the norm. 

Results were as follows: 

Hypothesis 1 was confirmed in part. Change was 
greater among counter-argument subjects than among 
control group subjects. However, norm-presentation 
subjects did not differ significantly in change from 
subjects in the other variations. 

Hypotheses 2 and 3 were confirmed in specific 
experimental variations. Cognitive factors predicted 
change in the control group but not in other varia- 
tions. Affect predicted change in the counter-argu- 
ment group but not in other variations. It is sug- 
gested that the arguments led to a defensive reaction 
among subjects with high initial affect. When a de- 
fensive reaction was not present the cognitive factors 
predicted best. 

The relationship between cognitive factors and 
change was present in reverse among anti-segregation 
control group subjects. Such individuals may have 
perceived some merit in the segregation position, and 
the negative change may have resulted from recon- 
ciling conflicting expectations. 

Hypothesis 4 was not confirmed; there was no re- 
lationship between attraction to the group or perceived 
deviation from the group and attitude change. 

In line with these results, modifications are sug- 
gested in the theory, and a number of additional experi- 
ments of a more precise nature are sketched out. 
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This is a report of an investigation into the corre- 
lates of a person’s attraction to his membership group 
in a complex formal organization. As a result of an 
exploratory study, the following hypotheses were 
formulated to guide the research: 
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1 In any group or organization, the greater an 
individual’s attraction, the more he will be valued by 
other members. 

2. The positive relationship hypothesized in (1) 
will increase with increased communication, and de- 
crease with decreased communication. 

3. The more highly an individual is valued by the 
members of his group, relative to how much he is 
valued elsewhere in the organization, the greater will 
be his attraction to his own group. 

4. The positive relationship hypothesized in (3) 
will increase with increased communication, and de- 
crease with decreased communication. 

These four hypotheses were tested in a field study 
of the 72 staff members of a child welfare agency. 

The research utilized the following methods: 

a) The subgroup structure of the organization was 
discovered by having subjects indicate which groups 
they belonged to, and checking the names of other mem- 
bers of these groups on an alphabetical list of all staff 
members. 

b) Data were obtained about the frequency, nature 
and importance of contact among respondents by using 
a check-list of all staff members. 

c) Coombs-type scales were developed to.measure 
the subjects’ attraction to other persons in their sub- 
groups, and attraction arising from perceived benefits 
of group membership. These scales were administered 
in both subgroups and organizational contexts. 

d) The respondents were asked to choose those 
persons who contributed most to the group and organ- 
ization goals, and to predict who chose them on the 
sociometry. 

The four original hypotheses were supported by 
the data at acceptable levels of statistical significance. 
This was demonstrated with Pearson product moment 
correlation. In addition, a non-parametric method of 
analysis was developed, and demonstrated with Hy- 
pothesis 2. Using Chi Square, the latter was supported 
at a high level of confidence. 

Utilizing this non-parametric method, additional 
analysis of the data resulted in a number of significant 
relationships in the areas of group theory and com- 
munication theory. Hypotheses were formulated to 
explain these relationship. These hypotheses predict 
the strength of a person’s attraction to his member- 
ship group, relative to higher status reference groups 
in the organization, and relative to other parts of the 
organization. Eight ex post facto hypotheses also pre- 
dict the direction and strength of forces to communi- 
cate acting on a person regarding his membership 
group, persons of higher and lower status, and per- 
sons who are valued or not valued members of the 
organization. 

A deductive type theoretical statement is formu- 
lated to integrate all the findings of the study. Three 
basic assumptions are made explicit, concerning the 
individual’s tendency to maximize need satisfaction 
in his social life, and an organization’s tendency to 
integrate members’ activities around its major pur- 
poses. From these assumptions, and 10 interrelated 
definitions of concepts, 20 hypotheses are derived, 
utilizing a small number of minor auxiliary assump- 
tions. The relevant evidence in this report, which 





supports 14 of these hypotheses, is referred to. The 
other hypotheses are suggested by the data, but not 
conclusively tested by the study’s findings. 
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SOME INDIVIDUAL AND GROUP 
DETERMINANTS OF FRATERNITY: 
ATTITUDES TOWARD THE ADMISSION OF 
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This study is based on an attitude survey con- 
ducted in 30 white gentile fraternities at the Univer- 
sity of Michigan in collaboratiun with the Interfrater- 
nity Council and the Research Center for Group Dy- 
namics. The purpose is to explore the dynamics of 
membership attitudes toward admitting or excluding 
Jews, Negroes, and Orientals from the fraternity 
chapters. This is part of a longer study which also 
included an experiment in changing attitudes. 

The main findings of the study are as follows: 

1. Degree of “prejudice” and reported friendly 
contacts with minority people are positively corre- 
lated with attitudes of readiness to admit; and admis- 
sion attitudes toward various minorities are inter- 
related. This is consistent with the generally accepted 
concept of general ethnocentrism. 

2. Readiness to admit Jews is significantly higher 
than readiness to admit Negroes, but degree of “prej- 
udice” toward Negroes is lower than the degree of 
“prejudice” toward Jews. Thus the group-related 
attitude reflects societal standards of “discrimination” 
toward different minorities while the more cognitive 
measure of prejudice does not. 

3. Two indices of status orientation, status need 
and conformity need, are developed and related to 
other survey variables. These indices are then com- 
bined into a generalized construct of status motiva- 
tion, indicating the extent to which an individual relies 
for his self esteem on the prestige of his membership 
group and on his own standing in this group. It is 
shown that high levels of status motivation are asso- 
ciated with decreased readiness to admit minorities 
when both the degree of “prejudice” and the reported 
quality of minority contacts are held constant. 

4. The variance of admission attitudes among 
chapters is significant. Hypotheses about negative 
relationships between two sociological factors, cam- 
pus prestige of the chapter and membership size, and 
the chapter’s mean readiness to admit are confirmed. 

0. The findings concerning hypotheses assuming 
within-chapter communication and the existence of 
chapter norms on admitting minorities are on the 
whole negative. Leaders are no more accurate in 
estimating the average admission attitude of their 
chapters than nonleaders; senior members show no 





SOCIAL PSYCHOLOGY 


447 





more agreement than newer members on the admis- 
Sion of minorities. Those having a strong “exclude” 
attitude tend to perceive their group as having an 
“exclude” norm, regardless of the facts of the case. 
Those whose own response is “admit” tend to per- 
ceive the group to be split on this issue. This pat- 
tern of findings suggests the possible existence of a 
group defense mechanism, repression of communica- 
tion on divisive issues, which may have a function re- 
sembling repression in personality dynamics. 

6. Awareness of discrimination as a campus prob- 
lem (saliency) is found to depend in part on a liberal 
admission attitude. Problem saliency, however, is 
lower, on the whole, than readiness to admit minor- 
ities. A hypothesis relating problem saliency to a 
combination of leadership role and high participation 
in campus activity, i.e. multiple-group participation, 
is confirmed. : 

The findings of this study demonstrate the exist- 
ence of partially independent individual, sociological, 
and cultural determinants of one group-relevant atti- 
tude. It is possible to discern variables on each of 
these levels which contribute separately to the vari- 
ance of member attitudes. 


Microfilm copy of complete manuscript of 205 
pages, $2.56. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-755, 


THE SELF AND SOCIAL STRUCTURE: 
AN EMPIRICAL APPROACH 


(Publication No. 4977) 


Thomas S. D. McPartland, Ph. D. 
State University of Iowa, 1953 

The purpose of the dissertation was to examine 
aspects of the logical status, empirical relevance, and 
predictive utility of the so-called self theory of person- 
ality phenomena. The logical and empirical problems 
which impel sociological concern with personality were 
discussed. The way in which self theory articulates 
with contemporary sociological theory was contrasted 
with the logical disjunctions and empirical contradic- 
tions which arise when certain other theoretical for- 
mulations of personality are applied in sociology. 

It was hypothesized that the self-conception was 
(1) an organized set of attitudes toward the self as an 
object which were (2) persistent through time and (3) 
which were predictive. These hypotheses were tested 
against data which were gathered from a sample of 
155 undergraduate students enrolled in introductory 
courses in sociology by means of a self-administering 
paper-and-pencil test. The data consisted of (1) sets 
of twenty responses to the question “Who am I?”, (2) 
acceptance or rejection of a large number of state- 
ments as adequate descriptions of self, (3) responses 
reporting behavior in a series of hypothetical situa- 
tions, (4) reports of age, sex, and occupational goals. 
The data of (1) and (2) were analyzed by the scalogram 
technique into four unidimensional scales of self- 
attitudes. 








Scale scores on the four dimensions were tested 
against each other for association as a test of hy- 
pothesis (1). Every dimension proved significantly 
associated with at least one other, three of the four 
were associated with at least two others, one was 
Significantly associated with every other. The hy- 
pothesis was regarded as supported within the limits 
of the study. 

Test-retest coefficients of reliability of scale 
scores were used to test hypothesis (2). The four 
coefficients were .98, .87, .85, and .65. This evidence 
supported hypothesis (2). 

Hypothesis (3) was tested against age, sex, and 
occupational groups, and against behavior in the hy- 
pothetical situations. Scores differentiated signifi- 
cantly between groups, and between behavioral cate- 
gories in the hypothetical situations. Hypothesis (3) 
was viewed as supported by the data. 

The nature of the sample from which the data were 
drawn, and the provisional character of the dimensions 
of self-attitudes employed, require caution in general- 
ization from the results of this research. 
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This study investigates some relationships between 
personality and behavior, as they were manifested by 
one hundred adults at a three-week session of the 
National Training Laboratory in Group Development. 

Personality is categorized in terms of scores from 
a projective test known as the Blacky Pictures. Sev- 
eral different types of categorization were tried before 
a satisfactory typology was formulated. In its final 
form, the typology involves discriminations along two 
major axes. The first axis, orientation to the world, 
uses the classical psychoanalytic divisions of early 
and late oral stages, and early and late anal stages. 
The second axis, orientation to self, involves the dis- 
tinction between narcissism and anxiety. 

Statistical significance is established by examining 
the total number of relationships which appear between 
personality and behavior. These are numerous enough 
to establish an overall confidence level of .001 for the 
value of the personality categories in predicting to be- 
havior. Individual relationships are considered sig- 
nificant if they reach the .20 level of confidence. 

Results are presented in three sections. The first 
considers the relationship between personality and 
independent variables such as sex, social class, and 
selective factors operating to define our population. 
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The second considers all significant findings for each 
personality category, in an effort to understand the 
kinds of behavioral bias associated with each. Finally, 
the last section discusses the behavioral variables, 
and the manner in which each is affected by personal- 
ity determinants. 

The behavioral variables studied include social 
values, as measured by the Allport-Vernon Study of 
Values; ideology about social change and the face-to- 
face group; response to induction from authorities 
and from a peer group; perceptions about own role 
in a group; and sociometric measures of choice from 
others. 

In general, it is reported that the separate elements 
of the personality typology are associated with certain 
biases in behavior, and these are shown to be consist- 
ent with the formulations of psychoanalytic theory. 
Combination categories show the effects of both ele- 
ments, but not in any simple additive fashion. The 


residual “no problems” category shows evidence of 
maturity, and also of high need for structure. 

Clear evidence of personality bias is demonstrated 
for measures of latent values, reactions to induction, 
and perceptions about self and own role in a group. 
The evidence is less clear for ideology, response to 
group norms, and sociometric popularity, but even 
here there appear to be some significant relationships. 

The study concludes with a discussion of some of 
the difficulties in establishing relationships between 
psychoanalytic theory and a theory of group behavior, 
in view of their present levels of theoretical develop- 
ment. 
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SOCIOLOGICAL THEORY AND ANALYSIS OF 
THE SELF: A STUDY OF SELF ATTITUDES 
AS RELATED TO THE 
SELECTION OF SOCIAL ROLES 


(Publication No. 4970) 
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This study was concerned with the social self — its 
structure and function. The study analyzed some of 
the writings of self theory and social-psychological 
theory tangential to self theory with special reference 
to the way a person anchors his conception of himself 
as a social object to other social objects in the sym- 
bolic process of self-identification. 

A typology of selves was conceptualized with ref- 
erence to selected anchoring points in self-identifica- 
tion. Four types, as conceptual categories, provided 
the context of a schema for thematic analysis of self- 
attitudes and were: (1) The SELF or S type — persons 
whose self conceptions were expressed with little ref- 
erence to other persons or social events and who con- 
sidered theirself as a value in and of itself. (2) The 
PRIMARY GROUP or PG type — persons who anchored 
their self-conceptualizations to primary groups or 
interpersonal relationships. (3) The CATEGORICAL 
or C type — persons whose self-identification referred 
to general statuses or groups, including non-member- 
ship and reference groups. (4) The DETERMINANT 
FORCE or DF type — persons who conceived of their- 
self in relation to non-social processes or metaphys- 
ical forces. 

A technique for eliciting self-attitudes was con- 
structed based on the questions WHO — WHAT — WHY— 


WHEN — WHERE ARE YOU? Thematic analysis was 
employed to classify respondents according to the 
self types, the dominant theme expressed in the sub- 
ject’s responses to the above questions serving as the 
unit for analysis. After reliability checks were made, 
validation of the technique was demonstrated by using 
a role-selection test designed for this purpose. The 
results indicated that one function of self structure 
was the selection of similar anchorages in quasi-role 
playing. Several theoretical relationships were then 
indicated linking the self types to social norms and 
values. 

A second phase of the study concerned itself with 
the relationship of the self types to common social 
categories such as age, sex, occupational goal, social 
class and mobility. It was hypothesized that the self 
types already established might prove useful in socio- 
logical analysis along these lines, however, the results 
were tentative and at. best indicated a need for further 
and more extensive exploratory study. 

It was concluded that social selves as identifiable 
characteristics in symbolic interaction were units of 
potential value in understanding relationships between 
personality and the social structure. 
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SOCIAL MOBILITY, FERTILITY AND 
FERTILITY PLANNING 


(Publication No. 5052) 


John Frederick Kantner, Ph. D. 
University of Michigan, 1953 


The problem of this study is the relationship be- 
tween social mobility, defined as an intergenerational 
change of status, and various aspects of reproductive 
behavior. Specifically, fertility (measured by number 
of children ever born) and fertility planning are con- 
sidered as dependent variables. 

The data were gathered in 1940 as part of an in- 
tensive study of fertility among a select group of 
couples residing in Indianapolis, Indiana. Through a 
series of interviews with 860 native, white, Protes- 
tant couples whose marriages had never been dis- 
rupted, information relative to fertility, fertility plan- 
ning, and a series of background characteristics was 
obtained. Among the latter were data on the occu- 
pational and educational status of the parents of the 
interviewees. These data were used as base lines 
for defining the social mobility of sons and daughters. 
Age of wife, duration of marriage, and socio-economic 
status are dealt with as possible sources of variation. 
Fertility planning is measured by a set of categories 
which loosely may be described as (1) couples who 
plan both number and spacing of children (2) couples 
who plan number of children alone (3) couples who 
plan neither number nor spacing but who apparently 
have not had more children than they want and (4) 
couples with more children than they want. 

Very little relationship is found between social 
mobility and fertility planning. However, when social 
and physical mobility together are taken as independ- 
ent variables, a direct relationship is suggested. 
Physical mobility alone is not related to fertility 
planning. Socially mobile couples do appear however 
to employ contraceptive measures with greater regu- 
larity than nonmobile couples. 

The relationship between social mobility and fer- 
tility is more pronounced than that between social 
mobility and fertility planning. In the case of up 
mobility the relationship is inverse. There are ex- 
ceptions to this, chiefly within the Clerical occupa- 
tions. The relationship with down mobility depends 
largely on the way this type of mobility is measured. 
Occupationally down mobile couples frequently have 
fewer, educationally down mobile couples more child- 
ren than comparable nonmobile couples. There is no 
evidence that up mobile couples have larger families 
in the opening years of marriage. The data also in- 
dicate that mobile couples plan smaller families than 
nonmobile couples. The sharpest differences between 
the fertility of mobile and nonmobile couples emerge 
when both occupational and physical mobility are con- 
sidered even though physical mobility alone is not 
related to fertility. 

Although it appears that mobile couples generally 
have smaller families, there are a number of excep- 
tions. A tentative reformulation of the hypothesis is 
presented which explains the data equally well and 
also assimilates a number of the exceptions. This 


revised hypothesis holds that mobile couples become 
involved as a result of their mobility in inconsistent 
group memberships. This, it is suggested, leads to 
indecision with respect to reproduction which in turn 
results in deferred fertility and tenacious but indefinite 
habits of contraception. 
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SOME FACTORS ASSOCIATED WITH 
NEGRO-WHITE SAVINGS DIFFERENTIALS 


(Publication No. 5075) 


Horace William Mooney, Ph. D. 
University of Michigan, 1953 


The main focus of the study is on some findings 
taken from four annual Surveys of Consumer Finances, 
conducted for the Federal Reserve Board by the Sur- 
vey Research Center, University of Michigan. Data 
covering the years 1947, 1948, 1949, and 1950 for 
nonfarm, non business-owning spending units (“eco- 
nomic families”) indicate that (1) in the North at all 
comparable income levels Negro spending units ap- 
pear to save more than white spending units; (2) a 
Similar racial differential in savings appears in the 
South for spending units with low incomes (below 
about $2,000); but (3) the savings of upper income 
Southern Negro spending units is rather close to zero, 
being lower than that of Southern white and all North- 
ern spending units of comparable incomes. 

In attempting to account for these regional-racial 
differentials in saving, three somewhat interrelated 
methods are employed: (1) a study of expenditure 
patterns, (2) an investigation of “channels” of saving, 
and (3) use of analysis of variance to test for factors 
showing significant association with variations in 
savings behavior. The third method, in which the 
“effects” of region, race, income, and liquid assets 
are held constant, makes up the main body of the 
paper. From a knowledge of the manner in which a 
given factor shows significant variation with savings, 
together with a consideration of the relative propor- 
tions of Negro and white spending units in various 
subcategories of the factor, we attempt to draw in- 
ferences about the way in which the factor may aid 
in accounting for the observed differentials. 

One of the factors found to be highly significant is 
amount of liquid asset holdings. Our statistical tests 
do not indicate that relative income position is signifi- 
cant when income and assets are held constant, but 
other considerations lead us to conclude that it is an 
important factor. Credit availability does not appear 
to be crucial. We find that “job” insecurity,” as well 
as certain factors concerned with spending unit compo- 
sition (such as the presence of children and the support 
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of other dependent relatives living outside the house- 
hold), may also play a role. 


It is concluded that the “single-factor” explanations 


previously advanced are insufficient to account for the 


observed regional-racial differentials in saving. Com- 
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THAT STRUMPET THE STAGE: 
POEMS ABOUT PLAYGOERS, PLAYERS, 
AND PLAYWRIGHTS 


(Publication No. 5189) 


Randolph G. Goodman, Ph. D. 
Columbia University, 1953 


The dissertation is divided into three parts in 
which audience, actors, and playwrights — from the 
Middle Ages to the closing of the theatres — are 
treated separately and in the order named. 

The first part shows how the audience’s attitude 
began as religious reverence, then as a result of the 
secularization and commercialization of the drama, 
eventually turned to boredom. In the early years of 
the seventeenth century, people were already seeking 
novelties to satisfy their jaded dramatic tastes. The 
size, social composition, and behavior of the audience 
of this period are described by the poets, who vividly 
picture for us the large, heterogeneous, playgoing 
crowds which were composed of all social classes, 
from peers of the realm to pickpockets, and of all 
points of view, from pleasure-seekers’ to Puritans’. 

The second part deals with the actor and his devel- 
opment. After the drama left the Church, the priest, 
as player, gave way to the layman who, still for the 
greater glory of God, took part in the cycle play pro- 
duced by the craft guild to which he belonged. He was 
called upon to portray a “type” and his acting, there- 
fore, was for the most part external. The seculariza- 
tion of the audience caused the break-up of the cycles, 
the rise of the strolling player, and the beginning of 
acting as a profession. Companies of players, at- 
tached to the houses of great lords, were bent upon 
improving their techniques, and thus achieved great 
skill as performers and provided the nucleuses for 
the groups that were to move into the public theatres. 
The poets tell us about the development of the great 
comedians, the child actors, and the tragedians; the 
latter rose from the status of vagabondage to become 
philanthropists and members of the landed gentry, 
and in their artistic growth, attained the skill which 
enabled them to portray complex psychological char- 
acters in a most telling and profound manner. 

The third part of the dissertation concerns itself 
with the playwright. Anonymous in the Middle Ages, 
the English dramatist came more and more to be 
looked upon as the mainstay of the theatrical company; 
and if his name was not known to the general public, 
it meant a great deal, nevertheless, to actors and 


binations of factors, some of which we investigate, 
must be considered. 
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managers, who attempted to guard it solely for the 
use of a particular company. The playwright himself 
gives us a detailed study of his dramatic theories and 
techniques, and of his attempts to delight and instruct 
his audiences. We are also told something about the 
playwright’s social status, his triumphs and failures; 
and there is a full catalogue of his complaints against 
unappreciative audiences, inept actors, plagiaristic 
colleagues, and carping critics. 

The conclusion summarizes our findings concern- 
ing the poet as critic. A few remarks have been added 
to show the relationship between poetry and drama in 
the period from the tenth to the seventeenth century, 
and also to show how both poetry and drama depended 
upon the temper of the age. The poet as critic is 
certainly less valuable than the poet as creator, but 
there is something to be said in his favor if, by suf- 
fusing his viewpoints with emotion, he is able to evoke 
a corresponding feeling in us. And that is what the 
poets have done in their versified comments concern- 
ing playgoers, players, and playwrights in the period 
leading up to and away from the golden age of Elizabeth. 
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SENATOR ROBERT A. TAFT: A STUDY 
OF HIS PUBLIC ADDRESS WITH 
EMPHASIS ON THE LABOR ISSUE 


(Publication No. 5057) 


Donald Charles Kleckner, Ph. D. 
University of Michigan, 1953 


The purpose of this study is to analyze the public 
address of Senator Robert A. Taft, with special em- 
phasis upon the labor issue. With the exception of 
the biographical information, the study is limited to 
the period from the time he began his first Senatorial 
campaign in September, 1937, to his re-election, two 
terms later, in November, 1950. Because of Taft’s 
role in the enactment of the Labor Management Re- 
lations Act of 1947, which changed the basic law of 
labor in this country, his speeches dealing with the 
labor issue are emphasized. 

The study is divided into three parts. Part lis 
biographical and contains only those facts which are 
necessary for a more complete understanding of 
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Taft’s speeches. Part II gives the historical setting 
for the labor speeches under consideration. In Part 
III, which constitutes the major portion of this study, 
eight speeches are submitted to a rhetorical analysis 
which includes invention (ethical, pathetic, and logical 
proof), arrangement, style, and delivery. 

This study reveals that Taft’s ethical appeal is 
due to his character, which includes: fairness, indus- 


try, self-confidence, forthrightness, sincerity, courage, 


honesty, and integrity. The negative qualities are 
tactlessness, aloofness, and intellectual arrogance. 

Taft is not an emotional speaker. He does, never- 
theless, use emotional proof, but it is the kind which 
appeals to motives and attitudes. His use of emotion- 
al argument is shown by his strong appeals to fair- 
ness, justice, and freedom of action. 

The Senator is primarily a logical speaker. The 
analyses of the eight speeches reveal the following 
characteristics of his logical proof. 1) His over-all 
logical pattern is entirely deductive. 2) He uses ex- 
tensively cause to effect reasoning. 3) In the major- 
ity of cases he follows an organizational pattern of 
need — plan — benefits. 4) In the majority of cases 
he supports his arguments with examples, specific 
instances, testimonies, and statistics. 5) In handling 
refutation, he often resorts to the technique of “This 
is true because I say it is.” 6) More often than not, 
Taft’s logic is sound, but it is not entirely without 
fallacy, and his basic postulates can be questioned. 

The general method of arrangement can be called 
a logical one. Taft’s introductions are characterized 
by brevity and reference to the main theme. His con- 
clusions are mainly a restatement of the main theme. 

The labor speeches generally lack such commonly 
known Stylistic devices as figures of speech and tell- 
ing phrases. Taft’s style, however, does include 
straightforward and unadorned statements, strong 
and positive language, words in series, repetition and 
restatement, comparison and contrast, and compli- 
cated sentence structure. 

Taft’s delivery is also unadorned. It includes many 
gestures, a rasping and monotonous voice, impersonal 
eye contact, and deep sincerity. 

Senator Robert A. Taft cannot be called a great 
speaker, but his speeches should be of interest to the 
student of public address because they reveal the ideas 
of a political leader who has been unafraid to express 
his views. Whenever he has spoken in recent years, 
people have listened, for his views have often affected 
the welfare of this nation. 
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WE WEAR THE MASK 
THE USE OF NEGRO LIFE AND 
CHARACTER IN AMERICAN DRAMA 


(Publication No. 3967) 
Edward George Linnehan, Ph. D. 
University of Pennsylvania, 1948 


Richard Wright’s Native Son (1941) completed a 
cycle which had started with Ridgely Torrence’s 
Three Plays for a Negro Theatre (1917). This dra- 











matic biography of a young American (Negro) repre- 
sented the termination of the equivalent of a genera- 
tion of dramatic living for the American Negro. 
Speaking dramatically, the New Negro in American 
drama was a war baby born in the “broomed” brain 
of a white lyric poet whose background, developed in 
a Southern town in Ohio, had been colored by Negro 
living. 

When the Negro In American drama had come of 
age, he had not come into even his inheritance of human 
and civil rights. His case had been taken into the 
courts of public opinion, tried before the conscience 
of a white-conditioned society and judgment reserved 
until prejudice and predisposition could corrode coun- 
sel into believing that the Negro should still remain a 
ward of society. However, in spite of a social custo- 
dianship that had hampered and hindered and limited 
the progress of the Negro, in spite of hypocritical 
proposals which it had never intended to enact into 
practical policies, in spite of the circumstances of 
white proscription, circumscription and extenuation, 
the Negro was born in Three Plays for a Negro Thea- 
tre, grew in The Dreamy Kid, The Emperor Jones 
and All God’s Chillun Got Wings, demonstrated a 
coming-of-age characterized in In Abraham’s Bosom, 
characterized, personalized and | spiritualized himself 
in Porgy and Mamba? s Daughters, in The Green 
Pastures and Run Little Chillun, revealed the tem- 
pering of the metal of his incipient maturity in Walk 
Together Chillun and Stevedore, in Never No More — 
and They Shall Not Die, and in Native Son, not so futile 
as the seemingly ly frustrated effort would Id indicate. that 
society should be indicted on the grounds of social 
misfeasance, malfeasance and nonfeasance. 

The Negro in American drama in the equivalent of 
a generation of living released a potential, the power 
of which had not broken through white barriers, but 
had succeeded in surveying the social situation and 
cutting through the entanglements while he prepared 
to approach a problem in a social position illogically 
but not lightly held, by infiltration, circumvention and 
direct frontal attack. The Negro in American drama 
was new. His birth certificate had carried the care- 
ful notation “problem child.” As he grew, he seemed 
like an incorrigible. As he matured, he supposedly 
presumptuously subscribed to new visions of oppor- 
tunity, of social and economic freedom, of a spirit to 
seize a chance for the improvement of his conditions. 
He established for himself a black God made in the 
image of a black man. He protested against social 
inequity, social injustice and denial of the privileges 
of human and civil rights. He protested against so- 
ciety. This time society couldn’t refer the protest of 
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the Negro to a committee of conditioned public opion. 
This time society couldn’t table the motion of protest 
to open the case of the American Negro vs. civilized 
living. Fifteen million blacks were mentally marching 
— and the New Negro led them all. 
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AN APPLICATION OF READABILITY 
FORMULAS TO ORAL COMMUNICATION 


(Publication No. 5074) 


Orville Gayle Manion, Ph. D. 
University of Michigan, 1953 


The objectives of this experimenta! study were, 
first, to determine methods and procedures for the 
objective analysis of the structure of oral communi- 
cation difficulty and, secondly, to determine whether 
some of the structural indexes of readability would 
accurately measure and predict listener difficulty 
with oral communication. 

Adopted from the latest readability formulas of 
Flesch, Lorge, and Dale and Chall, the structural 
indexes of difficulty employed in this study were sen- 
tence length, prepositional phrases, definite words, 
unfamiliar words, and word length in syllables. The 
3 criteria devised to measure listener difficulty were 
labeled “listener understanding during the discussion,” 
“listener understanding following the discussion,” and 
“clarification requested.” 

Group discussion was the medium for collection 
of data and 4 discussion groups, composed of 29 ran- 
domly selected, male sophomore students of the Uni- 
versity of Michigan considered a common case pro- 
blem. Pearson product-moment correlational anal- 
ysis, analysis of variance ratios, and scatter diagrams 
were the statistical methods used. 

For the first objective of the study, the following 
methodological and procedural results were obtained: 
(1) Group discussion was a useful medium for the 
collection and analysis of data. (2) A restricted popu- 
lation such as male sophomore college students did 
not affect the results of this study. (3) The experi- 
mental procedure was practicable and profitable for 
the analysis of oral communication. (4) The coding 
operations indicated that oral communication can be 
profitably analyzed by quantitative methods. (5) 
Miscellaneous variables were accounted for and con- 
trolled. 

For the second objective, the results indicated 
that no significant relationship existed between the 3 
criteria of difficulty and the 5 indexes of difficulty. 
Accordingly, 2 possible conclusions seem tenable 
when the 3 criterion measures are used in connection 
with the 5 indexes of difficulty. One conclusion would 
be that the 5 indexes are not useful measures of struc- 
tural difficulty in spontaneous oral communication. 
The second conclusion would be that the 3 criteria are 
not useful measures of listener difficulty. 
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A STUDY OF YEARS OF FORMAL EDUCATION 
AS A FACTOR IN AUDIENCE RESPONSE 
TO IDEATIONAL CONTENT AND 
TREATMENT IN PLAYS 


(Publication No. 4975) 


Elson Lowell Matson, Ph. D. 
State University of Iowa, 1953 


This study was designed to show what differences, 
if any, exist in the audience response of varying levels 
of formal education to simple and complex dramatic 
material. The Meier Audience Response Recorder 
was used to provide the response data. 

Fifteen plays were studied and broken down into 
one hundred and sixty-two episodes. These episodes 
were classified according to ideational content and 
manner of treatment. Six categories, three illus- 
trating the simple and three the complex in plays 
were devised. They were: 1) Episodes Containing 
But One Ideational Element Regardless of Treatment; 
2) Episodes Containing Three or More Ideational 
Elements Regardless of Treatment; 3) Episodes 
Containing But One Manner of Treatment Regardless 
of Ideational Content; 4) Episodes Containing Three 
or More Manners of Treatment Regardless of Idea- 
tional Content; 5) Episodes Containing One Ideational 
Element and One Manner of Treatment; and 6) Epi- 
sodes Containing Three or More Ideational Elements 
and Three or More Manners of Treatment. 

Four educational levels, I (11-12 years), II (13- 
14 years), III (15-16 years) and IV (16+ years) were 
selected for study. These groups were aquated ac- 
cording to age. Although data were accumulated on 
nine hundred and ninety-eight observers, only two 
hundred and thirty-two were used in this study. 

The graphic response records, provided by the 
Meier Audiende Response Recorder, were analyzed 
by means of a numerical value scale. Interest ratings 
of observers to the episodes were computed. 

The response of each educational group to each of 
the six categories was obtained by computing the 
mean response of the observers in each group to the 
episodes in each category. Tests for normal distri- 
bution and standard deviation were made. A critical 
ratio was computed with regard to differences in 
response within a group but between categories where 
the samples were uncorrelated. This was done in 
order to establish significance of those differences. 
Differences between groups, but within the same cate- 
gory, inherently possessed significance by means of 
experimental design. 

The following conclusions were made: 

1. There is a difference in response to plays due 
to amount of formal education. 

2. There is a definite difference between high 
school trained people and college trained people in 
their interest in simple and complex dramatic 
material. 
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3. Observers with three and four years of high 
school were more interested in simple dramatic ma- 
terial than those with some college training. 

4. Observers with some college training were 
more interested in complex dramatic material than 
those with three or four years of high school. 

0. AS years of college training increased, there 
tended to be an increase in the degree to which ob- 
servers were more interested in complex dramatic 
material than in simple dramatic material. 














Microfilm copy of complete manuscript of 146 
pages, $1.83. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-765., 


THE INTELLIGIBILITY OF PB WORDS AS 
READ BY MEN, WOMEN AND CHILDREN FOR 
NORMAL HEARING AND HYPACUSIC EARS 


(Publication No. 5080) 


John Milton Palmer, Ph. D. 
University of Michigan, 1953 


The purpose of this study is to measure the differ- 
ences in the intelligibility of Phonetically Balanced 
words as read by men, women and children for nor- 
mal hearing and hypacusic ears. The differences 
compared are those among normal hearing subjects, 
those among all hard-of-hearing subjects, those a- 
mong subjects with conductive-type hearing loss, 
those among subjects with perceptive-type hearing 
loss, and those between subjects with conductive-type 
and subjects with perceptive-type hearing loss. The 
importance of these differences arises from the ob- 
servation that some hard-of-hearing individuals have 
expressed the opinion that such differences exist and 
that if they do exist they should be utilized in the 
testing procedure in the hearing clinic. 

In this investigation, twenty-five-word PB lists 
are administered to 13 hypacusic individuals and 9 
normal hearing subjects, three lists per speaker. 
Calibrated electroacoustic equipment transmits the 
tape-recorded lists to a loudspeaker in a sound- 
treated room. The 25-words per list are randomly 
selected from the original 50-word list of PB words 
and each list is randomly assigned to 9 speakers, 
three adult males, three adult females and three girls 
aged twelve. In addition, each speaker contributes 15 
words randomly assigned to three 45-word Random 
Lists. Each 25-word list is presented at one of three 
intensity levels: high, low, medium. Each subject’s 
response to these lists is scored in terms of per cent 
correct and an intelligibility curve for each speaker 
is interpolated for each subject. Where this curve 
intercepts the 50 per cent level is the intensity level, 
in decibels, of the intelligibility score of that subject 
for that speaker. 

Statistical techniques are used to analyze the data 
acquired. Analysis of variance indicates no real dif- 
ferences among the groups as a whole. The Student- 
Fischer t test of significance is used to indicate pos- 
sible differences between pairs of mean scores. In 


general, the differences found are not significant ex- 
cept for those between the voices of men and children 
and women and children for normal hearers. These 
differences are so small as to be of little importance 
clinically. Because little or no difference is noted 
between the intelligibility scores of hard-of-hearing 
subjects for men speakers and women speakers, the 
need for the Random Test, or another based on simi- 
lar criteria, appears to be obviated. 

From this investigation, the clinician who tests an 
aurally handicapped individual by using male voices 
throughout the testing procedure appears to be uti- 
lizing a valid technique. When the factors of intensity 
and articulation are obviated, there are no differences 
between the intelligibility of single PB words as read 
by male and female voices; this leads to the conclu- 
sion that either or both of these voices may be used 
in the testing procedure. 
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AN EXPERIMENTAL STUDY OF OCCUPATION 
AND ITS INFLUENCE ON 
AUDIENCE RESPONSE IN THE THEATRE 


(Publication No. 4995) 


Jack W. Vrieze, Ph. D. 
State University of Iowa, 1953 


Methodology 

The present study was concerned with the influence 
of occupation on the interests of theatre audiences in 
dramatic material. The hypothesis to be investigated 
is that occupation does influence the interests of an 
audience and their response to dramatic material. 

The method employed in this study was the inves- 
tigation of seven hundred seventy-seven tapes pro- 
duced by the responses of observers of fifteen plays 
using the Meier Audience Response Machine. The 
observers were Classified into fifteen occupational 
groups according to the data gathered on information 
blanks. These fifteen occupational groups were se- 
lected because it was felt that they gave a fair picture 
of the occupational cross-section of the audience of 
the University Theatre. 

A selection was made of one hundred fifty-three 
important episodes from fifteen plays. The prime 
consideration in the selection of these episodes was 
that they contributed to the plot, revelation of char- 
acter, or thematic material and had a time duration 
long enough to permit a valid record of interest. 

Each episode rating for each occupational group 
rating the episode was tabulated. The episodes were 
then analyzed for the dominant content factor and 
grouped under fourteen types. A rating for each oc- 
cupational group per type was obtained. Each type 
was divided into comic and serious episodes, and the 
means for both were obtained. An analysis was made 
of episodes rated above and below the average group 
mean per episode. 
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In addition, the data was statistically manipulated 
to obtain a measure of variability. Analysis of Vari- 
ance into four components was used to determine 
whether individuals rated episodes differently and 
whether occupational groups rated episode types 
differently. 


Summary of Results 

No significantly different degree of interest was 
found among the occupational groups rating fourteen 
different episode types. 

Groups rating below the episode mean, more or 
less consistently, were: Lawyers, Teachers, Engi- 
neers, Physicians, and Dentists. 

Groups rating more or less consistently above 
the episode mean were: Home Economists, Salesmen, 
Nurses, Clergy, Office Workers, and Banking and 
Accounting. 


Groups rating neither above or below the episode 
mean consistently were: Student, Merchant, and 
Farmer. 


Conclusions 

Occupation did not influence the interest of this 
audience in their response to dramatic stimuli. 

All the occupational groups studied showed a rela- 
tively high interest in dramatic stimuli. 

Professionals are somewhat less interested in 
dramatic stimuli as a whole. 
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GROWTH OF TRANSPLANTED TISSUES 
DERIVED FROM NORMAL AND 
OVERRIPE EGGS 


(Publication No. 4960) 


John Everett Allison, Ph. D. 
State University of Iowa, 1953 


An attempt was made to compare the developmen- 
tal potencies of embryonic tissues derived from nor- 
mal and from overripe Rana pipiens eggs. 

In one series of experiments, such tissues were 
used to make homoplastic and heteroplastic implants 
into the orbit and the celome of normal larval and 
adult hosts. These implants, regardless of course, 
became living masses of foreign tissue in most of 
the hosts. Their behavior in and their effect on the 
host were similar for both normal and overripe ma- 
terials. 

Following is an outline of the histogenesis of the 
implants: 

a. Initial destruction of many implant cells. 

b. Vascular connection made with host. 

c. Mitoses and reorganization within the implant 
into typical growths characterized by the presence 
within them of specific pigment-filled cells. 

d. Reorganization of the implant accompanied by 
a gradual resorption of yolk originally present there- 
in. 

Evidence is presented which suggests a mesoder- 
mal origin for the typical pigment-filled cells. 

Organ parts and other accessory structures ap- 
peared in some of the implants. 

In many instances metastases and infiltrating 
growths in host tissues were produced from implants. 

Implants to adults resembled those to larvae; how- 
ever, metastases and infiltration were not observed. 

In a second series of experiments, epithelioma- 


like tissue found growing on embryos from overripe 
eggs was transplanted to the prospective flank region 
of normal host embryos of the same age as the donors. 

Many such transplants developed into outfoldings 
of ectoderm continuous with the ectoderm of the body 
wall of the host. This overlaid a layer of connective 
tissue which also appeared to be of transplant origin. 
Similar transplants of tissue from normal embryos 
showed no such activity. This was interpreted as an 
indication that uncontrolled growth is a property of the 
cells of such epithelioma-like transplants. 
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EFFECT OF TEMPERATURE ON 
ABSORPTION AND DETOXIFICATION OF 
DDT IN MUSCA DOMESTICA L. 


(Publication No. 5219) 


Roy Jean Barker, Ph. D. 
University of Illinois, 1953 





The effects, direct or indirect, of eight tempera- 
tures on absorption, degradation, and mortality are 
determined on survivors of three strains of house 
flies which have three dosages of DDT applied topi- 
cally. Internal temperatures of treated flies are 
approximately air temperature. No strain differences, 
with respect to temperature, are evident in untreated 
flied. Treated flies held in light and those held in 
darkness have nearly equal mortality, and survivors 
have similar absorption and degradation of DDT. As 
survival decreases in older flies, absorption is un- 
changed, but much more of the absorbed DDT is re- 
covered as DDE. | 
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The speed of mortality is determined by the rate 
of absorption. At 24 hours after topical treatment, 
increased survival is observed at 5° and 10° because 
flies have not absorbed enough DDT to obtain a lethal 
dose of undegraded DDT. 

Survival increases from 15° to 30° because more 
of the absorbed DDT is detoxified to DDE or non- 
Schechter-Haller metabolite. Temperatures above 
30° are deleterious to treated flies through a mech- 


anism seemingly different than at lower temperatures. 


Survivors of the three strains show equivalent 
absorption and detoxification of DDT. The differences 
between strains are likely differences in the numbers 
of resistant flies within each strain and not different 
protective mechanisms. 
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SEASONAL CHANGES IN THE ENERGY 
BALANCE OF THE ENGLISH SPARROW 


(Publication No. 5227) 


Earle A. Davis, Jr. Ph. D. 
University of Illinois, 1953 


This investigation is one in a series to determine 
the effect of environmental factors on the energy 
balance of birds and accordingly the regulation of 
their distribution, migration, abundance, reproduc- 
tion, and other aspects of behavior. In this study, 
experimentation was limited to the nonmigratory 
English sparrow, Passer domesticus, during the sum- 
mer. To limit activity and keep the birds at exist- 
ence energy levels, they were placed in small individ- 
ual cages. To simulate summer and winter photo- 
periods, 15 and 10 hours of light per day were pro- 
vided at an average intensity of about 11 footcandles. 
Constant temperatures of 34°, 26°, 18°, 10°, 4°, and 
0° C. were maintained. Feeding was ad libitum. The 
lowest temperature is the minimum the birds can 
endure during the summer on a 10-hour photoperiod. 
Some birds were kept in similar cages out-of-doors 
under normal varying conditions to serve as controls. 

At three-day intervals the cages were cleaned, 
and each bird was provided with a well-balanced, 
poultry chick mash comparable to its normal diet. 
The dry weight of the food consumed and excrement 
produced was measured. Caloric tests on samples 
permitted calculation of metabolized and productive 
energy. 

No significant differences in energy balance were 
obtained on birds at 10- and 15-hour photoperiods. 
The metabolized energy values of summer-adapted 
birds are the same as for winter-adapted ones on 
10-hour photoperiods at comparable temperatures. 
However, the summer-adapted birds could metabo- 
lize a maximum (at 0° C.) of only 1.02 Cal./gm. bird, 
compared with 1.31 Cal. (at -31° C.) in winter-adapted 
birds. 

There were no significant differences in the me- 








tabolized energy values between the sexes at con- 
stant or fluctuating environmental temperatures. 

Caged birds under fluctuating temperatures 
tended to become increasingly heavier with decreas- 
ing temperature. This was not evident at constant 
temperatures but is comparable with the situation 
existing in nature. 

Comparisons of energy values at the same fluc- 
tuating temperatures between May and October showed 
no significant monthly differences. 

The metabolized energy values under fluctuatin 
temperatures did not vary significantly between 1 
and 29° C., although at constant temperatures an in- 
verse relation occurred amounting to 7.0 Calories 
per bird per day. Under daily, fluctuating, out-of- 
doors conditions there is little or no chance for the 
bird to experience the five to ten days at a given 
temperature necessary to adjust its feeding. There- 
fore, energy intake does not readily adjust to day by 
day variations in temperature but only to the general 
trend from week to week or month to month. 

Interpreting outdoors conditions by studying birds 
maintained at constant temperatures shows that po- 
tential energy intake is greatest in January and least 
in July. However, since existence energy is highest 
in winter and lowest in summer, productive energy 
remains essentially unchanged throughout the year. 

The maintenance of a constant productive energy 
balance throughout the year to be used for different 
purposes at different seasons indicates an efficient 
energy regulating system and may be requisite to a 
species for acquiring the status of a permanent 
resident. 
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PRENATAL MORTALITY IN THE DEER MOUSE, 
PEROMYSCUS, WITH SPECIAL REFERENCE 
TO ITS BEARING ON REDUCED FERTILITY 

IN SOME INTERSPECIFIC AND 
INTERSUBSPECIFIC CROSSES 


(Publication No. 5067) 


Tsu-Tung Liu, Ph. D. 
University of Michigan, 1953 


This report deals with some results of the study 
of prenatal mortality in Peromyscus, the common 
deer mouse, with special reference to its bearing 
on the reduced fertility in hybridization. Three forms 
of mice from the Peromyscus maniculatus species- 
group have been used in the present study. 

From the examination of the ovaries and the 
uterine contents of a near-torm, pregnant mouse, 
the stage of development at which prenatal death 
occurred can be estimated as follows: (a) mortality 
occuring before or during implantation (corpora lutea 
not represented by embryos or embryonic remnants), 
(b) mortality occuring between shortly after implan- 
tation and approximately mid-term (partially resorbed 
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embryos and placentas), and (c) mortality occuring 
subsequent to mid-term (dead fetuses). 

Prenatal mortality is not significantly different 
for the three forms of mice studied, viz., P. mani- 
culatus bairdi, P. maniculatus blandus and P. polio- 
notus leucocephalus. In the intersubspecific crosses 
between P. m. bairdi and P. m. blandus, the fertility 
is comparable to that of the parent stooks, and the 
proportion of corpora lutea not represented by em- 
bryos and the proportion of partially resorbed em- 
bryos are low. Conversely, in the interspecific 
crosses between P. m. blandus and P. p. leucocephalus, 
the average fertility is reduced. This is due both to 
the fact that fewer liberated ova are fertilized in the 
pregnant female and to the fact that the proportion 
of the dead fetuses is increased. 

Among possible causes of prenatal mortality, 
maternal age, close inbreeding and sex-linked lethal 
genes are discussed. Prenatal mortality increases 
with advancing maternal age. This increase is a 
consequence both of a higher proportion of corpora 
lutea not being represented by embryos and of a high- 
er proportion of the once developing embryos being 
partially resorbed. Close inbreeding tends to aug- 
ment prenatal mortality. This observation may be 
accounted for by the presence of autosomal lethal and 
semi-lethal genes. Inasmuch as no excess mortality 
was observed among male embryos, sex-linked lethal 
genes do not appear to play a significant role. 

Since all the matings used in the present study, 
except for particular purposes, such as to analyze the 
degree of inbreeding in relation to prenatal mortality, 
etc., are of comparable age (i. e., all of prime age) 
and with relationship not closer than first cousin, the 
factors discussed above do not enter into the inter- 
pretation of the differences in prenatal mortality in 
various crosses. Therefore, it may be concluded that 
prenatal mortality takes an important part in the re- 
duced fertility in hybridization in Peromyscus. 
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STUDIES ON THE ASEXUAL STAGES IN THE 
LIFE CYCLE OF THE FROG BLADDER FLUKE, 
GORGODERINA ATTENUATA, STAFFORD, 1902 


(Publication No. 4981) 


Thomas M.Parsons, Ph. D. 
State University of Iowa, 1953 


Observations were made on the development of 
the larval stages, from the zygote to the cercaria. 
Since the eggs of G. attenuata are fully embryonated 
at the time of deposition, whole adult worms were 
collected from the urinary bladders of frogs, and 
were then fixed. They were then sectioned at seven 
microns and the sections were stained and studied to 
observe details of the development of the miracidia. 
All stages in the development of the miracidia were 
found in this way. 


Clams of the family Sphaeriidae were experimen- 
tally infected with miracidia of Gorgoderina attenuata. 
Development of the sporocyst stages was followed by 
collecting gills from infected clams at regular inter- 
vals. Observations were made on whole sporocysts 
teased from the gills, and studied, either alive or 
fixed and stained. These studies were supplemented 
by the observation of sections of infected gill material. 

In Gorgoderina attenuata, fusion of the pronuclei 
occurs during the prophase of the first cleavage. This 
cleavage results in the formation of two cells of un- 
equal size. The smaller cell is the propagatory cell 
and does not enter into further cleavage until the body 
of the embryo is well-formed. 

The larger somatic cell goes through the cleavages 
and differentiation leading to the formation of the em- 
bryo body. 

After the miracidial embryo is well-formed, the 
propagatory cell undergoes several successive cleav- 
ages to form a mass of small germinal cells. At the 
time of hatching of the miracidium the number of cells 
in this group varies from ten to sixteen. 

The free-swimming miracidium is drawn in 
through the incurrent siphon of the clam, and pene- 
trates the gill, where it develops into a mother sporo- 
cyst. The somatic tissues of the sporocyst do not 
enter into the reproductive phases. The individual 
germinal cells separate from the germinal mass, 
grow, and cleave into two unequal cells; i.e. a larger 
somatic cell and a smaller propagatory cell. The 
development of the daughter sporocyst parallels the 
development of the miracidium in every respect. 

Daughter sporocysts emerge from the mother 
sporocysts within ten to fourteen days after the initial 
exposure of the clam to miracidia. Again the develop- 
mental cycle is repeated, but the embryos develop into 
cercariae. The propagatory cells in this stage develop 
into the anlage of the adult reproductive systems. 

Throughout the life cycle of Gorgoderina attenuata 
the somatic and reproductive cells arise from cells 
of the germinal line. Thus, Gorgoderina attenuata is 
added to the growing list of Trematoda that exhibit 
germinal lineage. However, consideration of the prob- 
lem leads to the conclusion that the conceptual impor- 
tance of “germinal lineage” has been over-emphasized. 

Several possibilities of the evolutionary history 
of trematodes are suggested and discussed briefly in 
this study. 

The author feels that studies of the embryology 
of trematodes may well be significant in the clarifi- 
cation of taxonomic problems in this group. 
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DEVELOPMENT OF THE OPTIC TECTUM 
OF XENOPUS LAEVIS AFTER REPEATED 
CRUSHING OF THE OPTIC NERVE 


(Publication No. 4983) 


Virginia McMurray Pepernik, Ph. D. 
State University of Iowa, 1953 


The developmental relationship between the eye 
and the optic tectum of Xenopus laevis was studied. 
By crushing the optic nerve repeatedly and then al- 
lowing regeneration to occur, the contralateral optic 
tectum was deprived of afferentent nerve fibers from 
the periphery for various intervals of time during its 
development. Animals enucleated as embryos or 
blinded as larvae were used as controls. 

1. Unilateral enucleation of embryos, or total 
destruction of the larval optic nerve resulted in a 
hypoplasia of the peripheral layers of the optic tectum, 
such that the affected side contained only 53-55% as 
many cells as were present in the normal side. 

2. A hypoplastic effect was seen in the peripheral 
layers of the optic tectum within two days after the 
optic nerve was crushed. The affected side continued 
to develop at a retarded rate until regeneration of the 
nerve occurred. 

3. Optic tecta deprived of afferent fibers from the 
eye for 8-20 days during their development could re- 
duce the degree of initial hypoplasia by accelerated 
migration of cells into the outer layers and in some 
cases ultimately achieve full development. Mitotic 
counts of the affected side did not show a significant 
increase over normal, but a rising mitotic index in- 
dicated that, after restoration of a functional con- 
nection between the eye and the brain, the hypoplased 
side produced more cells per 1000 peripheral cells 
than did the normal side. 

4. If the midbrain was separated from the eye for 
longer periods by repeating the crushing operation 
Six to twelve times before permitting regeneration of 
the nerve to occur, the initial hypoplasia could still 
be partially overcome, but restoration of the cell 
population of the peripheral layers of the tectum was 
not completed. 

5. Completeness of regeneration of the nerve ap- 
peared to modify the amount of reduction of the initial 
hypoplasia. A reduced number of regenerated nerve 
fibers makes fewer synaptic contacts available in the 
outer layers of the affected side of the tectum. This 
could control the amount of migration of cells into 
this region from the deeper layers and thus ultimately 
control the amount of proliferation of cells in the 
ependyma. 
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STUDIES OF THE LIFE HISTORY OF THE 
WHITE BASS, LEPIBEMA CHRYSOPS 
(RAFINESQUE), WITH SPECIAL REFERENCE 
TO SHAFER LAKE, INDIANA 


(Publication No. 5087) 


Carl Daniel Riggs, Ph. D. 
University of Michigan, 1953 


Most of the original data for this study of the white 
bass, Lepibema chrysops, were collected during 1944 
to 1947 at Shafer Lake, an impoundment of the Tippe- 
canoe River, White County, Indiana. Altogether 2426 
white bass were collected by seven methods. Angling 
was the best collecting method for both size and 
randomness of sample; gill-netting second best. Fyke 
nets and wire traps were unsuccessful. Seining effec- 
tively sampled age-group-0 fish, but was ineffective 
for older, larger fish. 

Additional observations were made at Lake Texoma, 
Oklahoma, 1949 to 1951. 

The reported spawning period of the white bass 
throughout its range is April through June, at water 
temperatures ranging from 58° to 75°F.; in Shafer 
Lake, the first two weeks of June, at water tempera- 
tures ranging from 66° to 74°F. Apparently the actual 
spawning period lasts about one week and spawning is 
both diurnal and nocturnal. 

In lakes Shafer and Texoma spawning occurred in 
gravel-rubble-boulder bottom areas of tributary 
streams, or in the headwaters of the lake, where the 
water was two to four feet deep. Shoal areas of gravel- 
rock bottom were also used as spawning sites in Lake 
Texoma. 

Each spring sexually mature white bass formed 
large unisexual schools when the water temperature 
rose to the interval between 55° and 60°F. Schools 
of earlier ripening males migrated to the spawning 
grounds, remaining until proper environmental con- 
ditions (probably chiefly a light-temperature factor) 
caused the females to join them. Spawning then oc- 
curred. Males fought among themselves and both 
sexes fed during these prespawning activities. 

White bass are gregarious during spawning. Eggs 
and sperm are shed simultaneously at the surface or 
in mid-water. No nest is built; the eggs are scattered 
over the bottom. Several males surround each female 
during the spawning act. 

The number of eggs per fish in the ovaries of 14 
ripe females ranged from 241,280 to 932,747. No 
data are available on the number of eggs laid. The 
average diameter of 100 of the demersal, adhesive 
mature eggs was 0.81 millimeter. 

All age-group-II white bass examined were sexu- 
ally mature. Males mature at an earlier age anda 
smaller size than females. The sex ratio of the en- 
tire collection was 1:1, but males outnumbered fe- 
males at the spawning sites. 

White bass are gregarious, feeding and traveling 
in schools. Large schools of all sizes of age-group 0 
(except the newly-hatched young-of-year), as well as 
age-group I, were seen and collected. Schools tend 
to be homogenous as to age, size, or both; immature 
fish according to age, the older mature fish more by 
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size. The tendency for homogeneity and the degree 
of gregariousness decreases with age. 

A strong degree of stability of individual schools 
of younger age-groups of white bass was strongly 
suggested by recaptures of tagged fish, but not of 
schools of older, sexually mature fish. 

Schools of white bass are known to make spawning 
migrations, post-hatching migrations of young from 
spawning areas back into the lake, up-stream fall 
migrations of young-of-year, and seasonal migrations 
to deeper or shallower water. 

Recapture of tagged white bass showed not only a 
home-range tendency but also free movement through- 
out the body of water in which they live. Along-shore 
movement was more prevalent than on- and off-shore 
movement. Most movement takes place within six 
feet of the surface, at least during the summer. Tem- 
perature, light, wave action, dissolved oxygen, bottom 
types, and food were all shown to affect white bass 
movements. 

Data on age and growth and stomach analysis were 
presented in tables in appendices, as was a list of the 
common and scientific names of all fish taken during 
this study. 
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ELECTRON MICROSCOPE STUDIES ON THE 
STRUCTURE AND MORPHOGENESIS OF THE 
CILIA AND SILVERLINE SYSTEM OF 
PARAMECIUM MULTIMICRONUCLEATUM 


(Publication No. 4988) 


Albert W. Sedar, Ph. D. 
State University of Iowa, 1953 


The electron microscope was used to study the 
structure and morphogenesis of the cilia and silver- 
line system in dividing and non-dividing individuals 
of a pure line of Paramecium multimicronucleatum. 

Electron micrographs obtained from sectioned 
animals demonstrate that each cilium is composed 
of a compact bundle of longitudinal fibrils; the com- 
ponent fibrils vary between 200 and 500 A in diameter. 

In most parts of the body, new cilia are produced 
just before the onset of fission when individuals show 
a marked increase in body width. At this stage, each 





cilium and its basal granule is reorganized into two 
new cilia and basal granules. 

The cilia of the oral groove show a precocious 
duplication in that they appear double in non-dividing 
growing animals with single body cilia. 

The paired body and oral groove cilia have moved 
apart before constriction of the daughter cells is com- 
plete. 

Both body and oral groove cilia protrude singly 
from the centers of the polygons of the outer fibrillar 
complex in recently separated daughter cells. 

Resorption of cilia and/or basal granules does 


not appear to occur in any of the stages of the life 
history of Paramecium multimicronucleatum examined: 


non-dividing, approaching fission, dividing and recent- 
ly separated individuals. 

The ciliary apparatus is composed of the following: 
a basal granule slightly larger than, and fused with 
the proximal end of the cilium; a basal ring surround- 
ing the basal granule; an accessory basal granule 
(Nebenkorn) located to the side of the basal granule 
and connected to the basal ring by a fibril; and, a 
neuroneme (interciliary fiber) interconnecting the 
basal rings of the cilia. In addition, the electron mi- 
crographs show a longitudinal bundle of fibrils to be 
associated with the basal apparatus of the cilium; an 
individual fibril appears to arise singly from the basal 
apparatus before joining the bundle. 

The pharyngeal penniculus consists of parallel rows 
of cilia and their basal granules which are closely 
spaced in comparison to body cilia. Transverse and 
longitudinal fibrils interconnect the basal rings sur- 
rounding the basal granules. 

Both sectioned material and fragmentation prepara- 
tions demonstrate the details of the structure of the 
outer fibrillar complex. The longitudinal and trans- 
verse fibers comprising this system appear to lie in 
one plane beneath an outer-limiting membrane of the 
pellicle; no evidence was found for a lattice granule 
separating these fibers. Many variations in shape, 
size and arrangement of the polygons was observed; 
the fibers comprising the sides of the polygons also 
‘vary in diameter. In the centers of the anterior and 
posterior sides of the polygons an opening for a 
trichocyst is located. 

The outer-limitin 
between 150 and 350 


membrane of the pellicle varies 
in diameter. 
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